Hydatidosis Prevalence, Cyst Viability and Organ Distribution and Economic Significance in Small Ruminants Slaughtered at Hashim Nur’s Export Abattoir, Debrezeit, Ethiopia by Mebrie Zemen, Basaznew Bogale, Samuel Derso and Asmelash Tassew
Acta Parasitologica Globalis 6 (3): 154-163, 2015
ISSN 2079-2018
© IDOSI Publications, 2015
DOI: 10.5829/idosi.apg.2015.6.3.9561
Corresponding Author: Samuel Derso, Faculty of Veterinary Medicine, University of Gondar, 
P.O. Box:196, Gondar, Ethiopia. 
154
Hydatidosis Prevalence, Cyst Viability and Organ Distribution and Economic Significance in
Small Ruminants Slaughtered at Hashim Nur’s Export Abattoir, Debrezeit, Ethiopia
Mebrie Zemen, Basaznew Bogale, Samuel Derso and Asmelash Tassew
Faculty of Veterinary Medicine, University of Gondar, P.O.Box:196, Gondar, Ethiopia
Abstract: A cross-sectional study was conducted from October 2014 to April 2015 at Hashim Nur’s export
abattoir to determine the prevalence, cyst viability and organ distribution and economic significance of small
ruminant hydatidosis. 397 small ruminants comprising 209 sheep and 188 goats were examined. Post mortem
inspection following standard procedures, cyst characterization and economic loss estimations were conducted.
49 (12.3%) small ruminants were harboring a single or multiple hydatid cysts. Significantly (P < 0.05) higher
infection rate was observed in sheep (17.2%) than goats (6.9%). Significant variation (P < 0.05) was also
observed in different age groups. Based on organ distribution in both species of infected animals, hydatid cyst
was found 36.7% in lungs, 14.3% in liver, 2% in heart, 44.9% in both lungs and liver and 2% in lungs, liver and
heart. Size assessment made on 120 cysts indicated 56.7% as small, 32.5% medium and 10.8% large sized cysts.
120 cysts examined, 24% were viable, 33.3% non viable, 27.5% sterile and 19.2% calcified. In sheep, 86 examined
cysts for fertility and viability, 20.9% were viable, 33.7% non viable, 32.56% sterile and 12.8% calcified while in
goats, 34 cysts, 17.65% were viable, 32.35% non viable, 14.7% sterile and 35.29% calcified. In the present study,
the total annual economic loss due to hydatidosis was estimated to be 1, 287,179.99 (63,221 USD) Ethiopian birr.
The result of this study revealed that hydatidosis pose significant economic problems. Therefore, initiation and
implementation of appropriate control measures is necessary in order to alleviate its economic impact.
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INTRODUCTION Despite high sheep and goat population and existing
Sheep and goat production is an important the country is little. This is associated with a number of
component of agriculture and rural development program complex and inter-related factors such as widespread
in many countries. Sheep and goats have an enormous diseases including helminthosis, inadequate feed and
contribution to Ethiopia’s national economy and nutrition, poor genetic potential of local breeds, market
livelihood of many Ethiopians. They play vital roles in problem and inefficiency of livestock development
generating income to farmers, creating job opportunities, services with respect to credit, extension, marketing and
ensuring food security, contributing to social,  cultural infrastructure [2].
and environmental values and sustain livelihoods. In Ethiopia, significant losses result each year from
Furthermore, small ruminants are widely adapted to inferior weight gain and condemnation of edible organs
different climates and found in all production systems and and carcass at slaughters due to helminthosis including
they have lower feed requirements compared to cattle hydatidosis [3].
because of their small body size. This allows easy Hydatidosis is a zoonotic disease caused by larval
integration of small ruminants into different farming stage of cestode parasite belonging to the genus
systems and economic opportunities. Taking advantage Echinoccos, family Taenidae [4]. It is one of the world’s
of these opportunities requires overcoming many barriers most geographically wide spread zoonotic diseases [5, 6].
to increase productivity [1]. Metacestode (Hydatid cyst) of Echinococus granulosus
favorable environmental conditions, the current output of
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(E. granulosus) in herbivores and humans have been [17]. Several studies have been conducted on cystic
recognized as the most important helminth zoonoses with echinococcosis of cattle in different parts of Ethiopia [14,
great economic and public health significances. Dog and 16, 18-25]. While there are several works done in bovine
other carnivores that harbor the adult cestode in their hydatidosis, little attention is paid to investigate the
small intestine are the definitive hosts for the parasite, prevalence and economic significance of hydatidosis in
while a wide range of mammalian species including small ruminants in Ethiopia in general and there is no any
domestic ungulates and man act as intermediate hosts [7]. information regarding the status of hydatidosis in small
Infection with the adult stage of E. granulosus is ruminants and the economic loss of the disease in Hashim
generally asymptomatic and non-pathogenic to the canid Nur’s export abattoir in particular. It is also important to
host. Infection with larval stage of E. granulosus can be study the viability of hydatid cysts as it will help to
pathogenic depending on the localization, size of the cyst understand the risk of spreading of the disease both to
and intensity of infection in the intermediate host domestic animals and humans. 
including human [8]. Therefore, the main objectives of this study were:
The major economic impacts caused by hydatidosis
in food-producing animals are  losses  in   productivity To estimate the prevalence of hydatidosis in small
such as reductions in carcass weight, milk production, ruminants slaughtered at Hashim Nur’s export
fleece and wool value, fertility, hide value, birth rate and abattoir
fecundity, delayed performance and growth, To determine the proportion of viable cysts and
condemnation of organs especially liver and lungs, costs fertile cysts
for destruction  of  infected  viscera  and   dead  animals To estimate the annual economic loss from organ
[9- 11]. condemnation and carcass weight loss due to
The prevalence, economic and public health impact hydatidosis
of cystic echinococcosis is higher in rural communities of
developing countries where there is close contact MATERIALS AND METHODS
between dogs, intermediate host species and man [10, 11].
The most common production practices that increase the Study Area: The study was conducted from October 2014
prevalence and the risk of exposure of domestic animals to April 2015 at Hashim Nur’s export abattoir in Debrezeit
to cystic echinococcosis are traditional systems of raising town, Oromia region, Ethiopia, where thousands of sheep
animals (Extensive or semi-extensive grazing), widespread and goats are accessible from different districts of the
backyard slaughtering of animals, absence of rigorous region and from neighboring regions of the country for
meat inspection procedures, improper disposal of dead slaughter. Debrezeit town is located about 45 km
animals, keeping of high number of dogs, failure to treat Southeast of Addis Ababa, the capital city of Ethiopia. 
dogs with anthelmintics, habit of feeding dogs with
condemned offal and the subsequent contamination of Study Population: The study consisted of local breeds of
pasture and grazing fields and grazing of animals in 209 sheep and 188 goats brought to the abattoir for
communal fields where stray dogs have free access [12]. slaughter. All slaughtered animals were males. The
In endemic areas, special attention should be paid to animals were purchased from merchants on weight basis
safe destruction of affected organs, the reduction of stray and those below 13 kg and above 32 kg were rejected. The
dogs and antihelmintic treatment of domestic dogs [13]. age of the slaughtered sheep and goats ranges from six
In Ethiopia, where home slaughtering of cattle, sheep month to two years. Small ruminants were categorized into
and goats is still predominant and uncooked offal and two age groups, young (= 1.5 year) and adult (> 1.5 years)
carcass wastes are normally given for dogs and cats, [26, 27].
cystic echinococcosis is an endemic disease and poses
great public health and economic importance. Previous Study Design, Sample Size Determination and Sampling
investigations showed that hydatidosis is the major cause Methods: A cross-sectional study was carried out from
of organ condemnation in the country [14-16] and leads to October, 2014 up to April, 2015, to determine the
huge economic losses. It is also a disease of public health prevalence of hydatidosis, organ distribution of hydatid
importance in Ethiopia where in Tigray Regional State cysts, to assess viability of the recovered cysts and to
nine cases of human hydatidosis were reported since 2000 estimate annual financial loss due to organ condemnation
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and carcass weight loss in sheep and goats slaughtered characteristics. The cyst wall was penetrated using a large
at Hashim Nur’s export abattoir. The required sample size size needle and cut with scalpel and blade and then the
for the study of each species of animals was determined content was transferred into sterile petri dish and
using the formula described in Thrusfield [28] as follows: examined for the presence of protoscolices in the hydatid
n = 1.96 X P (1-P )/d infertile (Fluid filled cyst without any protoscolices) or2 2exp exp
Where: n = required sample size fertile cysts were subjected to viability test. A drop of
P = expected prevalence cyst fluid was placed on a microscopic glass slide andexp
d = desired absolute precision. cover slip was applied and observed for the motility of
The expected prevalence of cystic hydatidosis was becomes doubtful for motility, a drop of 0.1% aqueous
taken from previous work of Daniel et al. [29] at Modjo eosin solution was added and examined under
Luna export slaughter house, which was 7.7% in sheep Microscope for taking the dye. Live protoscolices do not
and 6.13% in goats. Accordingly, with 95 % level of take the dye whereas; the dead ones do Dalimi et al. [31].
confidence and at 5 % desired absolute precision, the
sample size was calculated to be 109 for sheep and  for  88 Economic Loss Estimation: Direct and indirect losses
goats. However, to increase the precision, 209 sheep and were the basis of the estimation of the annual economic
188 goats were sampled. A systematic random sampling losses due to hydatidosis. Direct loss was calculated on
procedure was conducted to select individual animals for the bases of condemned organs, whereas indirect losses
sampling in the abattoir. were estimated on the basis of live weight loss hold by
Active   Abattoir Survey    and    Laboratory   Procedure from organ condemnation were evaluated by considering
Postmortem Examination:  During  postmortem the following parameters. These include, information on
examination, carcass and organs of the abdominal and the mean retail market price of the organs and the average
thoracic cavities namely liver, lung, heart, kidney and annual slaughter rate of small ruminants at Hashim Nur’s
spleen were systematically inspected for the presence of export abattoir estimated from the retrospective data of
hydatid cysts by applying the routine meat inspection the last two years and the loss from organs condemned
procedures. The inspection procedure used consisted was  calculated  by  using  the  formula described by
primary examination followed by a secondary examination. Getaw et al. [21] as follows:
The primary examinations involved are visualization and
palpation of organs and muscles, whereas, secondary LOC = (NAS × Ph × Plu × Cplu) + (NAS × Ph × Pli ×
examination involved is further incision in to each organ Cpli) + (NAS × Ph × Phr × Cphr) + (NAS × Ph × Pki ×
in case where a single or multiple hydatid cysts were Cpki) + (NAS × Ph × Psp × Cpsp)
found. The number of hydatid cysts on each positive
organ were counted and recorded. Cysts were carefully Where LOC =loss due to organ condemnation
removed from organs and then transported in cool box NAS = mean number of small ruminants slaughtered
from slaughterhouses to the Parasitology laboratory of annually
College of Veterinary Medicine and agriculture of Addis Ph = prevalence of hydatidosis
Ababa University for study of their characteristics. By Plu = percent involvement of lung
using the classification of Oostburg et al. [30] the Cplu = current mean retail price of lung
diameter of each hydatid cyst was measured and Pli = percent involvement of liver
classified as small (Diameter less than 4 cm), medium Cpli = current mean retail price of liver
(Diameter between 4-8 cm) and large (Diameter greater Phr = percent involvement of heart
than 8 cm). Cphr = current mean retail price of heart
Cyst Fertility and Viability Test: Individual cysts were Cpki = current mean retail price of kidney
examined grossly for degeneration. Then microscopic Psp = percent involvement of spleen
examination of the cyst fluid was conducted to look its Cpsp = current mean retail price of spleen
fluid. After that the cyst was identified and classified as
fertile (Fluid filled cyst with protoscolices). Further more
flame cells activity like peristaltic movement. When it
hydatidosis. Accordingly, the economic values of loss
Pki = percent involvement of kidney
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Likewise, the following parameters were considered RESULTS
to estimate the economic loss encountered from carcass
weight loss:
Information on the retail market price of 1 kg mutton
and goat meat
The average annual slaughter rate of sheep and
goats at Hasshim Nur’s export abattoir estimated
from retrospective data of the last two years
The average carcass weight loss of 2.5% due to
hydatidosis [32].
Thus, the economic loss due to carcass weight loss
was determined as described by using the following
formula:
LCWL = NASs × Phs × CPSm × 2.5% × 14.3 kg + NASg
× Phg × CPSGm × 2.5 % ×13,5 kg
Where: LCWL = loss from carcass weight loss
2.5% = estimated carcass weight loss due to hydatdosis
NASs = average number of sheep slaughtered
Phs = prevalence of hydatidosis in sheep
CPSm = current average price of 1 kg sheep meat
14.3 kg = average carcass weight (Dressing percentage)
sheep [32]
NASg = average number of goats slaughtered
Phg = prevalence of hydatidosis in goats
13.5 kg = average carcass weight (Dressing percentage of
goats [32]
Finally, the total economic losds was calculated by
considering the loss from both organ condemnation and
carcass weight loss. Thus:
Total loss = LOC + LCWL
Data Management and Analysis: All the data collected
from the slaughtered sheep and goats was recorded on an
A4 paper and then entered in to micro soft excel sheet.
The data was analyzed using SPSS version 16. Analyses
were made at 95 % level of confidence and 5 % precision.
The prevalence of cystic echinococcosis was computed
with descriptive statistics (Percentage). Chi-square ( )2
statistical test was applied to determine the associations
between the various potential risk factors like age and
species and the prevalence of hydatid cyst in the
examined animals. The economic loss from condemnation
of organs and weight loss in the abattoir was made by
taking the current selling price of organs and mutton and
goat meat into consideration.
Prevalence  of  Hydatidosis:  In  the  current  study, a
total  of  397  animals  comprising  209  sheep and 188
goats slaughtered in Hashim Nur’s export abattoir in
Debrezeit town were examined for the presence of hydatid
cysts. Out of the total examined small ruminants, 36
(17.2%) sheep and 13 (6.9%) goats were found to harbor
hydatid cysts in one or more of their internal organs
(Table 1).
In this study, host species and age were considered
as potential risk factors for the occurrence of hydatid
cysts. Accordingly, of the total 245 young and 152 adult
small ruminants examined, 11 (4.5%) young and 38 (25%)
adults were found to harbor hydatid cysts in one or more
of their organs There was statistically significant
difference in species and age of the animal (P < 0.05)
(Table 1). 
Organ Distribution of Hydatid Cysts: Based on organ
distribution in both species of infected animals, hydatid
cyst was found 36.7% in lungs, 14.3% in liver, 2% in heart,
44.9% in both lungs and liver and 2% in lungs, liver and
heart. Out of 36 sheep with hydatid cysts, 14 (38.9%)
harbored hydatid cysts in lung, 5 (13.9%) in liver, 15
(41.7%) involved both lung and liver, 1 (2.8%) in heart and
1 (2.8%) in lung, liver and heart. Similarly in goats, out of
13 with hydatid cysts, lungs accounted for 4 (30.8%), liver
2 (15.4%) and both lung liver 7 (53.8%) (Table 2).
Cyst Size Characterization: In the study, a total of 120
cysts comprising 86 cysts from sheep and 34 cysts from
goats were collected from infected organs and
differentiated into small, medium and large sized cysts. In
general 68 (56.7%), 39 (32.5%), 13 (10.8%) were found to
be small, medium and large sized cysts, respectively in
both sheep and goats. In sheep 49 (56.97%), 27 (31.39%),
10 (11.627%), small, medium and large cysts were found,
respectively. In case of goats, 19 (55.88%), 12 (35.29%), 3
(8.823%), were small, medium and large cysts, respectively
(Table 3). 
Hydatid Cyst Fertility and Viability: From the total 120
cysts collected and examined, 24 (24%) cysts were viable,
40 (33.3%) were non viable, 33 (27.5%) were sterile and 23
(19.2%) were calcified. In sheep, a total of 86 cysts were
examined to identify cyst fertility or viability and observed
18 (20.9%), 29 (33.7%), 28 (32.558 %) and 11 (12.79 %) as
viable,  non   viable,   sterile   and   calcified,  respectively.
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Table 1: Prevalence of hydatidosis based on host species and age of animals slaughtered at Hashim Nur’s export abattoir 
Risk factor No. of examined Number of positive Percentage chi-square ( ) P-value2
Species
Sheep 209 36 17.2 9.724 0.002
Goat 188 13 6.9
Total 397 49 12.3
Age
Young 245 11 4.5 36.472 0.00
Adult 152 38 25
Total 397 49 12.3
Table 2: Distribution of hydatid cysts in different organs of infected sheep and goats slaughtered at Hashim Nur’s export abattoir 
Infected organs
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Lung Liver Heart Liver and lung Liver, lung and heart
-------------------------- -------------------------- ------------------------- ------------------------- --------------------
Species No. % No. % No. % No. % No. %
Sheep 14 38.9 5 13.9 1 2.8 15 41.7 1 2.8
Goat 4 30.8 2 15.4 0 0 7 53.8 0 0
Total 18 36.7 7 14.3 1 2 22 44.9 1 2
Table 3: Number and size of hydatid cysts in different organs of sheep and goats slaughtered at Hashim Nur’s export abattoir 
No. and size of cyst
---------------------------------------------------------------------------------------------------------------------------------------------
Small Medium Large
Species ----------------------------------- ------------------------------------- ------------------------------
of animals No. of cysts No. % No. % No. %
sheep
Liver 34 20 58.8 12 35.29 2 5.88
Lung 50 27 54 15 30 8 16
Heart 2 2 100 0 0 0 0
Total 86 49 56.97 27 31.39 10 11.627
Goat
Liver 13 8 61.53 4 30.76 1 7.69
Lung 21 11 52.38 8 38.09 2 9.52
Total 34 19 55.88 12 35.29 3 8.823
Grand total 120 68 56.7 39 32.5 13 10.8
Table 4: Hydatid cysts fertility and viability
Cyst condition
-----------------------------------------------------------------------------------------------------------------------------------------------------
Viable Non viable Sterile Calcified
Species of ---------------------------- ------------------------------ ---------------------------- ---------------------
animals No. of cysts No. % No. % No. % No. %
Sheep
Liver 34 5 14.7 8 23.53 12 35.3 9 26.47
Lung 50 13 26 21 42 14 28 2 4
Heart 2 0 0 0 0 2 100 0 0
Total 86 18 20.9 29 33.7 28 32.56 11 12.8
Goat
Liver 13 0 0 5 38.46 1 7.69 7 53.86
Lung 21 6 28.57 6 28.57 4 19 5 23.8
Total 34 6 17.65 11 32.35 5 14.7 12 35.29
Grand total 120 24 20 40 33.3 33 27.5 23 19.2
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Table 5: Computed economic losses due to hydatidosis in small ruminants slaughtered at Hashim Nur’s export abattoir
Variables Computed values Ethiopian birr (ETB) United States dollar (USD)
Sheep and goat
Lung 347,400x 10.32 % x 1.500 ETB 53,777.52 2,641.33
Liver 347,400x 7.6 % x 8.500 ETB 224,420.4 11,022.6
Heart 347,400 x 0.5% x 4 ETB 6,848 1,902.2
Sheep carcass 59,400x 17.2 % x 14.3 kg x 2.5 % x 95.00 ETB 346,988.07 17,042.63
Goats carcass 288,000x 6.9 % x 13.5 kg x 2.5 % x 95.00 ETB 637,146 31,294
Total 1, 287,179.99 63,221
One USD= 20.36 ETB, Source: National Bank of Ethiopia.
Viable cysts were higher in lungs (72.2%) compared to control strategy, detailed information on local
liver (27.8 %) although not statistically significant (P > epidemiology and significance of the disease must be
0.05). However, most of cysts in the liver (35.29%) were known. The overall prevalence of hydatidosis in sheep
found sterile. In goats, 6 (17.647%), 11 (32.35%), 5 (14.7%), and goats slaughtered at Hashim Nur’s export abattoir in
12 (35.29 %) were identified as viable, non viable, sterile the present study was 12.3 %. This finding is lower when
and calcified cysts, respectively. Viable cysts  were  found compared to that of Kebebe et al. [22] in small ruminants
only in lungs. From a total of 13 liver cysts there was no slaughtered at Addis Ababa abattoir with an overall
viable cyst detected in goats. Rather calcified cysts prevalence of 18.4%. The most probable reason is that
accounted the highest proportion 7 (53.86%) of the whole most of the slaughtered animals in the current study were
cysts in liver (Table4). Generally, there was no young. It is a well established fact that prevalence of
significance difference (P > 0.05) in viability of hydatid hydatidosis increases with the age of animal [33].
cysts between sheep and goats (20.9% in sheep and Moreover, there might be also a sample size difference. In
17.647% in goats). The proportion of  viable  cysts  found the other hand the present finding is higher than that of
in lungs was higher in goats (100%) than sheep 13 Ermias et al. [34] (9.7 %) and Helina et al. [35] (8.6 %)
(72.23%) but the difference was not statistically done at Addis Ababa abattoir. This higher prevalence in
significant (P > 0.05). the current study might be due to close association of
Economic Loss Estimation about hydatidosis where the study animals brought.
Economic Loss Due to Organ Condemnation: A total of In the current study, the prevalence of hydatidosis in
41 lungs, 30 livers and 2 hearts were condemned due to sheep was found to be 17.2% and this value is comparable
hydatidosis with an economic loss of ETB 615, 255 and 8 with 16% in Addis Abeba abattoir by Kebebe et al. [22].
respectively. This was calculated from average market However, it is lower than 22.2% in Nekemte, 29.3%, in
price of small ruminant lungs (ETB 1.5), liver (ETB 8.5) and adama and 29.7% in Jimma by Kumsa [18], Getaw et al.
heart (ETB 4) and the total number of organs condemned [21] and Bersissa and Ahmedin [36] respectively. Abiyot
during the study period. On the other hand, annual et al. [37] observed lower hydatid cyst infection (8.05%)
economic loss was determined by considering annual in Modjo modern export abattoir, Ethiopia. In the other
slaughter rate of small ruminants and prevalence of hand the prevalence in goats in the present study was
hydatidosis per lung, liver and heart. And it is calculated 6.9% and this value is comparable with the study of Getaw
to be ETB 285,145.92 annually. et al. [21] (6.7%) at Adama municipal abattoir, Ethiopia. In
Economic Loss Due to Carcass Weight Loss: 2.5% et al.[22] in Addis Ababa reported a prevalence rate of
carcass weight loss due to hydatidosis [32] was 24.8% and 15.9% respectively, which are higher than the
considered as the information given previously to present finding (6.9%). A possible reason for the
estimate the economic loss. The computed result showed difference in the prevalence of hydatidosis might be due
a loss of ETB 984,134.07 per annum (Table 5). to the contact between large numbers of stray dogs with
DISCUSSION factor for the disease transmission, are used as guards for
Hydatidosis is known to be livestock and public deemed unfit for human consumption [21]. The other
health important disease and for establishment of a possible reason for the variation in the prevalence rate in
dogs and small ruminants and lack of public awareness
contrast, Bersissa and Ahmedin [36] in Jimma and Kebebe
the herd of sheep and goats. Dogs, which are the primary
herds and routinely fed with uncooked offal which
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different regions may be attributed mainly to strain consistency of the lungs, which allows easy growth of
difference of E. granulosus that exists in different cysts. Similar findings were obtained by various workers
geographical situations. Moreover, other factors like in different regions of Ethiopia [41-43]. Similarly, in the
difference in culture, awareness and social activities in rarer sites such as the abdominal cavity, where
different regions may contribute to these variations [17]. unrestricted growth is possible, the hydatid cyst may
In this study, the prevalence of cystic attain very large size containing several litters of fluid [44].
echinococcosis in sheep (17.2%) was higher than in goats With regard to cyst fertility, fertile cysts were higher
(6.9%). This may be due to the difference in feeding in the lungs than in the liver both in goats and sheep.
habits. It is a well established fact that goats feed mainly This might be due to the softer consistency of lung tissue
by browsing than grazing whereas, sheep graze close to that allows easier development of the cyst. This finding is
the rot of grasses on pastures contaminated with in agreement with that of Kebede et al. [17] and Dalimi et
oncospheres of E. granulosus [18]. This observation al. [31] who concluded that the fertility rates of hepatic
agrees with the earlier report by Kebebe et al. [22]. This cysts were lower than that of pulmonary ones. 
difference might also be as a result of the involvement of In this study, the fertility rate of hydatid cyst was
different strains of E. granulosus. There is an evidence higher in sheep than in goats. This provides reliable
that indicates the existence of a number of strains of E. indicators of the importance of sheep as a potential
granulosus, which differ morphologically and source of infection than goats for the final hosts. This
biochemically. These include strains, which utilize variation could be attributed to strain differences in traits
sheep/dog, horse/dog, Camel/dog, pig/dog, buffalo/dog, such as host preference, development rate and infectivity.
goat/dog, cattle/ dog and man/dog cycles [38]. Cysts, depending on the geographical situation, host,
In this study, an attempt was made to assess the site, size and type of cyst may have different rates of
relationship between age and cyst infection. The result fertility [10]. The proportions of viable protoscoleces from
indicated that there was a significant difference (P < 0.05) fertile cysts of sheep (38.3 %) and goats (35.3 %) in the
in rate of infection between age categories. Adult animals present study may be related to the difference in
were found to have high cyst infection. This is most immunological response in different hosts. Similarly, Fikre
probably due to the fact that adult animals are exposed to [42] and Yemane [45] have got higher fertility rate of
infection for a long period of time, which also provides the hydatid cysts in sheep than goats.
parasite sufficient time to develop to a size that is The percentage of calcified cysts was found higher
detectable on meat inspection [39] reported a prevalence in livers than in lungs in both sheep and goats. This may
of 3.87% and 29.78% in young (< 3years) and adult be associated with the relatively higher reticuloendothelial
animals (> 3years) respectively, which is similar with the cell and abundant connective tissue reaction of the organ,
present finding. which encapsulates the cyst within a fibrous wall.
In the present study it was established that hydatid In this study significant economic loss was
cysts occur predominantly in the lungs and liver of registered due to hydatidosis with an estimated loss of 1,
infected animals. This could be due to the fact that lungs 287,179.99 ETB (63,221 USD). Different amount of
and liver possess great numbers of capillaries sites economic losses due to hydatidosis in sheep and goats
encountered by the migrating Echinococcus oncospheres were also reported from different parts of the country. For
(Hexacanth embryo) that take the portal vein route and example, 17,100.98 ETB in Haramaya municipal abattoir by
primarily negotiate the hepatic and pulmonary filtering Yeshiwork [46], 10,898.64 ETB in East Shoa by Yemane
system sequentially before any other peripheral organ is [45] and 14,755.34 ETB in Nekemte by Bersissa [47] were
involved. This finding is in line with the observations of reported. According to Getaw et al. [21], the total annual
other previous workers like [7, 40] who obtained similar economic loss incurred due to hydatidosis in ruminants
results in Ethiopia. slaughtered at Adama municipal abattoir was estimated to
From single to four cysts were encountered from a be to 52,828 ETB (5,869.8 USD). In Jimma, Bersissa and
single lung of animals. Such variations in cyst abundance Ahmedin [36] also reported a direct financial loss of 19,190
are mainly due to the spatial distribution and the ETB from condemnation of lungs and liver. The difference
infectivity of E. granulosus eggs and the susceptibility in economic losses could be due to the variation in the
and defense capability of the host. The proportion of prevalence of the disease, mean annual slaughter rate in
large and medium sized cysts was higher in the lungs than different abattoirs and variation in retail market price of
in the liver. This may be due to the relatively softer organs and meat.
Acta Parasitologica Globalis 6 (3): 154-163, 2015
161
CONCLUSION 4. Eckert,    J.,    M.A.    Gemmell,   F.X. Meslin   and
Hydatidosis is prevalent and causes considerable
economic loss  in  sheep  and  goats  slaughtered at
Hashim Nur’s export abattoir. The prevalence rate of
hydatidosis  was  high  in  sheep   compared   to  goats
and  in  both species  lungs were the most frequently
affected organ by hydatid cyst followed by liver. The
difference in    prevalence   is   highly  significant
between  young  and  adult.  The  fertility  rate and
viability of hydatid cyst was higher in sheep than in
goats. Viable cysts were higher in lungs compared to liver
in both sheep and goats. 
Based on the above conclusions the following
recommendations are forwarded:
Public  awareness  and  education  programmes
should be created on the transmission cycle of
hydatidosis.
Revision and upgrading of meat inspection
legislations and procedures should be conducted.
Establishment of adequate slaughter houses and
application of thorough meat inspection procedures
should be taken.
Promoting the establishment of intensive farms
should be encouraged to reduce the exposure of
small ruminants to hydatidosis.
Proper condemnation of the infected offal and
effective control measures need to be introduced to
reduce the stray dog population.
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Abstract: Beekeeping is an important component of agriculture and rural development program in many
countries. Beekeeping plays a role in providing nutritional, economic and ecological security. The hive of
honeybees with its constantly maintained optimal conditions is a suitable habitat for a diverse array of parasites
and pathogens. Varroa mite is the most destructive parasite of honey bees worldwide, inflicting much greater
damage and higher economic costs than all other known apicultural diseases. It is an obligate ectoparasitic mite
that feeds on the haemolymph of honey bees. Varroa mites depend on adult bees for transport through the
natural processes of swarming, robbing and drifting, and by beekeepers. The life cycle of the mite is closely
linked to the honeybee host and lacks free living stage. The mite injures the bee through repeated intake of
haemolymph and transporting honeybee viruses. The direct loss from mite infestation like reduction of the
production of honey, wax and other honey bee products, cost from colony collapse as well as cost incurred for
treatment and control purpose, and indirect loss from reduction of crop production due to lack of pollinators
are taking away the benefit of honeybee owners and nations. Rapid detection of the mite is essential for its
immediate containment. For the detection of the mite debris examination, brood and adult honeybee
examination, and laboratory diagnosis can be used. There is a pressing need for more effective mite control
measures. Chemical treatment, biological and biotechnical controls are the basic methods to control Varroa mite.
Key words: Ectoparasite  Honeybees  Varroa mites  Control
INTRODUCTION However, the hive of honeybees with its constantly
As beekeeping is an important component of dioxide level, year round ample availability of the host
agriculture and rural development program in many bees, protinacious (pollen), carbohydrate (honey), and
countries, useful small scale efforts have been made to wax foods, is a suitable habitat for a diverse array of
encourage beekeeping intervention throughout the world parasites and pathogens. Some of the most common
[1]. Beekeeping plays a role in providing nutritional, parasites and pathogens of honeybees include viruses,
economic and ecological security. The business almost bacteria, fungi, protozoa, mites including Varroa mites and
requires no land, capital and does not take much part of insects. Among the different parasites and pathogens
the farmers’ time. Young and old people can be involved mentioned, the parasitic mite Varroa is becoming a global
without gender restriction. It does not compete with other concern affecting the beekeeping industry based on
components of farming systems for resource. The direct Apismellifera[4]. It is not only the beekeeping industry
contribution of beekeeping includes the value of the that suffers from loss of the honeybees; rather the crop
outputs produced including honey, bee wax, queen and agricultural sector is also being hit by this problem
bee colonies, and other products such as pollen, royal because most plants are dependent on bees for
jelly, bee venom, and propolis in cosmetics and medicines pollination. It is estimated that 80% of all crop insect
[2]. Another very important contribution of beekeeping is pollinations are accomplished by honey bees [5].
through plant reproduction and conservation of the Varroa mites are obligate ectoperasitic mites  that
natural environment. It can be integrated with agricultural feed on  the  haemlymph  of  both  brood  and  adult
practices like crop production, animal husbandry, honey bees. The genus Varroa includes two species,
horticultural crops and conservation of natural resources Varroa destructor   and   Varroajacobsoni,  but   Varroa
[3]. destructor  is  the  only species  of economic importance.
maintained optimal temperature, humidity, and carbon
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Varroa destructorwas originally confined to Apiscerana Taxonomy: The taxonomic position of the arachnid
but shifted to Apismellifera during the first half of the last Varroa is categorized under kingdom Animalia, phylum
century. The parasite is now dispersed worldwide with Arthropoda, class Arachnida, order Mestigmata, family
Australia  being   the  only  large  area  not yet invaded Varroidae, genus Varroa, and species Varroa destructor
and  is   considered   a   major   threat  for  apiculture. and Varroa jacobsoni[13].
Mites spread between colonies on drifting and robbing
bees  and  on infested bees supplied in  commercial  green Morphology: The ectoparasitic mite Varroa is visible to
cape and they can also be introduced to non-infested the naked eye and its body is divided into two well
regions on natural swarms and when beekeepers move defined  parts,   the   idiosoma   and   the  gnathosoma.
infested colonies [6]. The whole body, including legs and mouthparts, is
The life cycle of Varroa mite is closely linked to covered with hairs [14].
honeybee host and lacks free living stage. There are two The adult female mite is a reddish-brown in color and
phases in the life cycle of female mites: Phoretic phase on has a flat, oval body shape approximately 1.1mm long and
adult bees and reproductive phase within the sealed 1.5mm wide. Its dorsal shell covers the entire idiosomaand
drone and worker brood cells. The mites cause damage to the mite has indistinct head and four pairs of short and
individual bees by sucking  substantial  amount of segmented legs, which protrude from one side of this
haemlymph from both brood and adult  bees.  This ellipsoid shell [7]. Its body fits into abdominal folds of the
severely affects bee  development  and  weakens  the adult bee and is held thereby the shape and arrangement
adult  bees. In  addition  Varroa  miteis  a  vector for of ventral setae [15].
several  honeybee  viruses.  The  effect  of  mite Adult male mites are yellowish with lightly tanned
infestation depends on the degree of infestation [7]. legs and spherical body shape measuring 0.75 to 0.98mm
Diagnosis of the mite infestation is based on debris long and 0.70 to 0.88mm wide. The male chelicerae are
examination, brood and  adult honeybee examination, and modified for transferring sperm. The legs of the males are
laboratory diagnosis [8]. Different methods of treatment longer in relation to the body size than the legs of females
of a colony are available even though some of them are [16].
ineffective and other has limitations due to their effects on
the bees or the bee keepers [9]. Regular treatment has led Eggs: The eggs are oval in shape and white in color,
to a substantial increase in beekeeping costs, risk of approximately 0.30mm long and 0.20mm wide, and laid
chemical residues in honeybee hive products and risk of singly on a cell wall. Generally, eggs cannot be seen by
drug resistances [10]. The methods of Varroaprevention the unaided eye. Nymphs: Male and female protonymphs
control include biotechnical, biological and chemical are undistinguishable without dissection. Protonymphs
methods [11]. have eight legs, pointed chelicerae (mouth parts), circular
Varroa mite has a major impact on apiculture industry body and are a transparent white color. After the
and untreated colonies of Apismellifera will collapse protonymphmolts, the mite becomes a deutonymoph
within two years of infection [7]. which resembles the adults with a reduction in  setae.
Therefore; the objectives of this paper are to:
Review on the morphology, epidemiology, Epidemiology
pathological effects, clinical signs and diagnosis of Host: Varroa mites affect honey bees and among the
honeybee Varroa mites. honeybees that serve as hosts of Varroa mites are
Review on the impact, prevention and control of Apiscerana and Apismellifera. Varroajacobsoni
honeybee Varroamites. parasitizes only the honeybee Apiscerana and it
Varroa Mites: Varroa mites are ectoparasites that feed on Apismellifera[10] butVarroa destructor affects both
the haemolymph of immature and adult honey  bees)  [12]. Apismellifera andApiscerana. Apis species show some
The genus varroa includes two species, Varroa variation in susceptibility to Varroa destructor that
destructor and Varroa jacobsoni [8]. However, Varroa usually causes  the  collapse  of  Apismellifera  colonies
destructor is the only species of economic importance in contrast to Apiscerana which can support populations
[12]. of  mites  without  collapse.  Apis  melliferascutellata also
Mite will once again molt in to the final adult stage [12].
completely lacks the ability to reproduce on
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Fig. 1: Mature and immature females and mature males of Varroa. Clockwise from top left: mature daughter mite, mother
mite, two mature males and an immature (deutonymph) daughter [12].
Table 1: Species of the genus Varroa which parasitize honeybees
Parasite Host Pathogenesity
Varroa destructor Apismellifera Pathogenic
Apiscerana Non pathogenic
Varroajacobsoni Apiscerana Non pathogenic
Source: [10]
Table 2: Prevalence of Varroa destructor in different parts of Africa
Source Place No. of colonies detected  No.of positive colonies Prevalence (%) Year of detection
[20] Kenya 69 69 100 2009
Tanzania 18 16 88.8 2009
Ghana 12 2 16.6 2009
[21] South Africa 1037 580 56 1997
appears to have some resistance or tolerance to the whereas Varroa destructor is thought to be native to the
Varroa   destructor     [17].    Varroa    mite   affects both Far East where it parasitizes the Asiatic honey bee
the  adult and  immature  honey   bees,  but the Apiscerana and is not invasive, though it has been
developing larvae and pupae are the most sensitive host introduced widely and is now prevalent worldwide, with
stages [18]. the exception of New Zealand, Australia and some
The population growth of Varroa is affected by the countries in Central Africa [17].
amount and type of brood, and the post  capping period Varroa mite infestation is influenced by season and
of the brood cell. The mite needs brood to reproduce and climate. It is proposed that varroosis in cold climate is
its population increases faster in a colony having high higher than that of warm climate and its rate of incidence
amount of brood and it has been known for a long time is greater in cold seasons (fall and winter) than hot and
that Varroa mites preferred drone brood over worker warm seasons(spring and summer) [22]. There are,
brood ( [19].The duration of the post-capping stage limits obviously, significant differences between the population
the time available for the development of the mite dynamics in temperate and subtropical/tropical climates
offspring. Long post-capping period increases the mite with a clear tendency for lower mite population growth
population growth rate [10]. under tropical conditions [18]. Under temperate
Geographical Distribution: The geographical distribution during fall and winter, when the host population declines,
of Varroa mites vary with the type of species. the relative parasitization increases and consequently the
Varroajacobsoni has a wide distribution throughout Asia long-living winter bees are damaged [23].
conditions, damage at the colony level mainly appears
Acad. J. Entomol., 8 (3): 150-159, 2015
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Transmission: The mites are spread from bee to bee when The life cycle begins after the capping of the brood
bees walk past one another in the colony [12]. Natural
spread between colonies is through the movement of
adult bees carrying mites from one colony to another. In
apiary, this could be due to natural drifting. Movement
between apiaries will occur if there is any robbing.
Probably, drones will play a big part in spreading the
mites as they are known to move freely between apiaries
many miles apart [24].
Varroa mites can also be transmitted between
colonies as bees from the colonies rob (steal honey) from
one another and bee keepers transferring queens,
combining colonies, swapping frames of brood between
colonies, and transporting inadequately screened hives
and boxes of honey [19].
Mites can be introduced to non-infested regions on
natural swarms and when beekeepers move infested
colonies [6]. The spread of Varroa around the world has
been greatly assisted by humans moving honey bees from
place to place [19].
Life Cycle: The life cycle of Varroa mite is much
synchronized with that of its honey bee host [15]. There
are two distinct phases in the life cycle of female mites:
Aphoretic phase on adult bees and a reproductive phase
within the sealed drone and worker brood cells. During
the phoretic phase, female mites feed on adult bees and
are passed from bees to bees when bees walk past one
another in the colony. Males and nymphal stages of the
mite are short lived and can only be found within the
sealed brood cells [25].
cell [26]. When female mites are ready to lay eggs, they
move into brood cells containing young larvae just before
the cells are capped and they go to the bottom of the
brood cells and immersethemselves in the remaining
brood food. After the cells are capped and the larvae have
finished spinning cocoons, the mites start feeding on the
larvae [14]. The mite is most attracted by drone brood.
Shortly thereafter, the mite lays its first egg on the surface
of the cell wall which is unfertilized and will develop into
a male mite. Subsequent fertilized eggs are laid by the
female mites approximately every 25 to 30hours and these
hatches into female mites [12].
Each egg develops into a protonymph, then a
deutonymph, and finally, into adult [26]. The period from
egg to adult takes about six to seven days for the female
and five to six days for the male. When male Varroa mites
undergo their final molt, their piercing mouth parts are
changed into hollow tubes and this structure is used to
transfer sperm [14]. Then the male mates with its sister in
the brood cell. The female stored the sperm in the
spermtheca and will not mate again [16]. The adult males
die after copulation and the old female and newly mated
female mites exit the brood cell with the newly emerged
bees to complete their reproduction cycle again. Life span
of Varroa female is two to three months in summer and six
to eight months in winter. Mite populations increase
rapidly during the heavy brood rearing season [11].
Pathological Effects: The damage on honey bees is
principally caused by the female mites whereas the male
mites cause a little damage since they live only short time
in the sealed brood cells of a bee colony [24].
Fig. 2: The reproductive cycle of Varroa mite within the sealed honey bee worker brood cell, with the normal sequence
of the sexes of mite offspring. A female mite enters the brood cell shortly before capping; approximately three
days later the first male egg is laid followed by up to four female eggs. The numbers on the arrow correspond
to the days after cell capping [10]
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Fig. 3: Varroa mites are feeding on honeybee pupa (a) and adult honeybee (b) [12]
Effect on the Individual Honeybees: The individual honey Clinical Manifestations: Initially, Varroa mite infestation
bees are damaged in a variety of ways, with the is unnoticeable since damage occurs after mite population
developing larvae and pupae clearly representing the is built up and this build-up may be over several years or
most sensitive host stages [10]. The effect of Varroa a couple of seasons [24]. Individual developing bees, if
mites on honey bees come about either directly from the infested with one to two adult mites, usually emerge
mites feeding on the haemolymph of honeybee adults, without visible damage and are normal in appearance.
larvae and pupae or indirectly as a result of introduction However, individual developing bees that are heavily-
of virus [19]. Varroa mites have piercing and sucking infested with more than two adult mites usually die in their
mouth  parts and  feed  on   haemolymph   of   honey  bee cell without emerging or emerge with misshapen wings,
adults, larvae and pupae. Depending on the number of deformed legs, shortened abdomen [11].
mites, the feeding activities of mites may have no visible When adult bees are infested with two or more mites,
effects, may kill the bees, or cause morphological they become restless and fly with difficulty. Their life
deformity, weight loss, loss of protein which particularly span is generally shorter than unparasitized bees and they
has a negative impact on antimicrobial peptides and perform tasks poorly. On a colony level, the symptoms of
immune related enzymes, that resulting in Varroa mite infestation depend upon the degree of
immunodeficiency, reduction in foraging and lifespan of infestation [28]. Low level of infestations are difficult to
honey bees. In drones, the spermatogenesis and flight detect whereas medium to high levels infestations may
capacity are also affected [26]. result in the appearance of a spotty brood pattern, as well
In addition to the obvious effects  of  mites feeding as the presence of malformed worker and drone adults
on  developing  and  adult  bees, the  mites can also with deformed wings (may be associated with deformed
serves  as vectors of several viruses that can kill bees. wing virus) and small abdomens. Such bees are often
The secondary infections are facilitated when the mites unable to fly and can be seen crawling and sometimes be
compromise the bees’ immune system and they can cause found at the hive entrance. Parasitized pupae will appear
a condition known as parasitic mite syndrome which can to have small, pale or dark reddish brown spots on their
kill colonies within months of infection [27]. normal white bodies. Colonies become severally
Effect on the Colony: In a colony, Varroa, via its at the end of the brood rearing season [14]. The affected
damaging, mutilating, transmitting, and immunodeficiency colony’s activity and production are reduced. The last
effects, will increase mortality rate, reduced brood area, stage of the disease is the collapse of the colony [26].
and negatively affect harvesting. Infested honey bees are
unable to maintain their social role and labor activities. Diagnosis: Effective mite control is depends on frequent
Thus colonies may be weakened, allowing for an and reliable mite detection. In heavily infested area,
increased sensitivity to viral  and  bacterial  diseases. individual colony infestations can grow from being
High mite infestation leads to collapse of the colony [26]. undetectable to life-threatening levels within a few
Varroa has been identified as the cause of significant months. It is important to monitor mite levels by sampling
losses of both managed and feral colonies in a number of all or most colonies on a regular basis [27]. When
areas of the world. However, feral colonies are the most sampling for Varroa mite, remember that the number and
likely to succumb since they are not managed by humans location of mites in a colony vary according to time of the
and treated to control mite [19]. year.  The  number  of mites is lowest in spring, increasing
debilitated as mite population reach extremely high levels
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during the summer, and is highest in the fall. During than the alcohol wash method because it is more difficult
spring and summer, most Varroas are found on the brood. to obtain an accurate count of the number of mites in the
In late fall and winter, most mites are attached to adult sample. Sugar shake method can be used instead of ether
worker honey bees [11]. There are different Varroa mite roll where all the bees are killed [33].
examination methods: Debris examination, brood and adult
honey bee examination and laboratory diagnosis [8]. Differential  Diagnosis:  The   bee-louse,  Braulacoeca
Debris Examination: It is the analysis of the debris confused with Varroa. It can be distinguished from Varroa
collected from the bottom of a hive and examined for the by its more rounded shape and its six legs which are
presence of the fallen Varroa mites. It is carried out with readily visible on both sides of its body [8]. Two other
the use of sticky sheet on the hive bottom for retaining mites that should be distinguished are Tropilaelaps
the mites fallen from the body of bees. This method is species and Melittiphisalvearius. Tropilaelapsis a
sparing for bees because it does not require disruption of serious exotic pest of honey bees and is notifiable.
the colony while detection of mite infestation [29]. Melittiphismites are predatory mites, preying on
However, the method can be considered reliable only if scavenger mites that occur in bee hives. They do not
there is an adequate amount of brood and on the early harm honey bees or their brood [28].
stages of the infestation [30].
Brood Examination: Varroa mites spend most of their life for the treatment of  Varroa  mite  infestation,  even
cycle inside sealed bee brood cells; therefore, uncapping though some of them are ineffective and others have
and checking brood (pupae) for mites is a reliable limitation due to their effect on the bees and beekeepers.
detection method. To look for mites on brood, the pupae These chemicals can be organic varroacides like essential
(preferably drone) are examined and mites can be easily oils and organic acids, and synthetic varroacides
seen against the white surface of worker or drone pupae including fluvalinate, flumethrin and coumphous [19].
after they are removed from their cells. It is suggested that Varroacides (specific miticides) are applied in feed,
a minimum  of   100  pupae   per   colony  be  examined. directly onto the adult bees, as fumigants, using contact
The pupae can be removed from their cells by inserting a strips or by evaporation [34]. The challenges of treating
capping scratcher at an angle through the capping and varroosisare that the mites have developed resistance to
lifting the brood and capping upward [11]. Examination of many of the synthetic varroacides used and the wide
preimaginal bee stages (larvae and pupae of workers and spread use of chemical treatments lead to the presence of
drones) in newly capped brood combs for the presence of drug residue in honey, beeswax and other
mites can be carried out by looking through a strong honeybeeproducts. Re-invasion of mites in to treated
light.However, brood examination is a protracted labor- colonies from untreated colonies is also a major problem
consuming procedure and can be implemented only in varroasis treatment [9].
during the presence of brood in a hive [31]. Timing of treatment is cruciallyimportant for
Direct Observation of Adult Honeybees: When the mites result in treatment failure which will lead to colony loss. In
are moving about on a bee, they are fairly easy to detect; practice, treatment is applied at the end of the bee rearing
but once they attach themselves between segments, they season. Another treatment can be given at the beginning
are difficult to find [32]. of the rearing season in order to evaluate and control mite
Laboratory Diagnosis: Accurate and easy methods of
predicting mite levels in coloniescan be carried out by Socio-Economic Impact of Varroa Mite: The significant
using various sampling techniques. The most important potential impacts of Varroa mites include economic, social
methods are: Alcohol wash method, ether roll and sugar and environmental concerns. These mites have affected
shake method [27]. the apiculture industry negatively in every country that it
Alcohol Wash Method: This method is simple, quick and Varroa on the apiculture industry is hard to find, but it is
quite accurate when applied to a larger number of colonies safe to assume that the mites have killed hundreds of
in the apiary. Ether roll test is simple but less accurate thousands  of  colonies  worldwide, resulting in billions of
(a wingless fly that lives harmlessly on adult bees) may be
Treatment: Nowadays, different chemicals are available
successful Varroa control. Late treatment application can
infestation [26].
has been introduced. Accurate estimates of the effect of
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Table 3: Varroa mite treatment chemicals
Chemicals Method of application Dosage Treatment efficacy
Fluvalinate Plastic strips hung 8.8g/strip 95-99%
between brood combs
Amitraz Plastic strips hung 500mg/strip 90-99%
between brood combs
Flumethrin Plastic strips hung 3.6mg/strip 85-99%
between brood combs
Coumphous Solution trickled over bees 32mg/ application 85-99%
Formic acid Evaporator kits 15ml/application 61-98%
Lactic acid Spray over combs of bees 5-6ml/comb face 41-99%
Oxalic acid Spray over combs of
Bees 3-4ml /comb side 82-99%
Source: MAF[35]
dollars of economic loss [12]. Apiculture is severely they are only moderately effective when they are used
affected by the activities of Varroa destructor, either by alone, so that an integrated prevention and control
direct parasitism or indirectly by facilitating the spread of approach is best [11].
bee viruses and diseases. If left unchecked, mites can
infest hives beyond an economic threshold and lead to Biotechnical Methods: Biotechnical methods involve
colony collapse within a two years period [34]. This is beekeeping management techniques specifically designed
necessitates very careful management from beekeepers to reduce mite levels in a colony. Biotechnical methods
perspective to detect and treat mites as and when their are generally not used as a complete means of Varroa
population increases to critical levels. There is significant control. However, they are often incorporated into
cost in materials and labor involved in Varroa management integrated pest management systems, whether with
[10]. synthetic chemicals, or more generally with organic
Honey bees offer an immeasurable contribution to control substances [19].
floral biodiversity and conservation. The horticulture and Commonly used biotechnical methods are: drone
agriculture sectors rely on pollinating insects such as brood removal and trapping, artificial swarm, open mesh
Apis species. Varroa destructor is devastating to bee floors, and dowda method [34]. Open-screen floors in
colonies and a reduction in pollinating bees could result hives may interfere with mite population growth by
in reduced pollination and ultimately decreased overall decreasing the rate at which mites invade brood cells,
yields and crop quality. Insect pollinated crops are leading to fewer mites, a lower percentage of mites in
estimated to provide approximately one third of human brood cells and more cells of capped brood compared with
food, and about 80% of this pollination is provided by the hives with wooden floors [37]. A high proportion of
European honeybee, Apismellifera. Thus, a loss in Varroa mites can be removed from bee colonies by
numbers of Apismellifera due to infestation by Varroa creating an artificial swarm. This involves moving the
destructor could lead  to  substantial  negative  but parent colony approximately 4 m from the original colony
indirect impacts from lower crop  yields  due  a  lack  of site. A second hive containing newly drawn combs and
adequate pollinators [5].Collapse of colonies due to the queen is placed on the original site, causing foragers
Varroamite  can  also have a serious effect on peoples to return to this hive, creating an artificial swarm [34].
who rely on beekeeping for their livelihoods. Regular Brood removal and trapping for control of Varroa is
treatment of varroosis can cause chemical residues in based on the understanding that mites are confined in
honey bee products which result a great effect on the brood cells once the cells are capped. The mites can
consumer [36]. therefore easily be removed from the colony without the
Prevention and Control: Varroa mites cannot be Probably the most well-known biotechnical control
eliminated from bee colonies, but beekeepers can monitor method for Varroa is drone brood removal and trapping.
its presence and still maintain productive bees, and Drone brood is generally used for this purpose because
control methods can be used to keep mites at a Varroa mites show eight to ten times greater preference for
manageable level [34]. Prevention and control of this mite drone brood than for worker brood. Removal of worker
can be carried out using different methods. These include brood can also reduce mite levels, but it greatly affects
biotechnical, biological, and chemical methods. However, colony productivity and is labor intensive [19].
mites being able to escape back onto the adult bees.
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Dowda Method: It involves sprinkling of fine dust Conclusion and Recommendations: Varroa mite is an
particles, such as powdered sugar or certain pollen ectoparasitic mite of honeybee with great economic
substitutes    on   adult     honey     bees    in    a    colony. importance. It is the major bottleneck of apiculture
The   powder   does  not  harm  the  bees,  but interfere development in almost all the world. It impairs the
with  the  mite’s   ability  to  maintain  its  hold  on  the production of honey bee products (honey, wax and other
bees  and  it is also believed to increase the bees’ products) and crop production by causing colony
grooming behavior.  This  causes  a  certain percentage collapse. Importation of queen bee from infested areas
of mites to become dislodged. Powdered sugar works best and movement of infested bee colonies for pollination
as an amplifier of the effect of a screened bottom board allow rapid spread of the mite. Infested colonies may
[27]. appear to be apparently health up to a certain level, but
Chemical Methods: The chemical  methods  of  mite Control of this mite is crucial in improving honeybee
control  involve  various  methods  of application and health service and productivity. There are different
ways  of   dispersal   of   acaricides,   which  are control and prevention strategies. These are biotechnical,
determined by the nature of the chemicals being used. chemical and biological methods. However, each of these
Varroacides (specific miticides) are applied in feed, methods has only a moderate efficiency when they are
directly onto the adult bees, as fumigants, using contact used alone. Repeated chemical treatment can lead to
strips or by evaporation [34]. Various chemicals have development of drug resistance and honeybee products
been demonstrated an ability to control Varroa in honey contamination.
bee colonies. These chemicals can be divided into organic
and synthetic. The three most common synthetic Therefore, based on the above conclusion the following
chemicals which are used to control Varroa are fluvalinate recommendations are forwarded:
(apistan), flumethrin and coumphous. Essential oils and Economic losses from the mite infestation are heavy
organic acids are the two organic mite control substances so that concerned organizations should give
[19]. attention to control and prevent them.
However, Varroa mites have a demonstrated ability As the control and prevention methods of mite
to become quickly resistant to these chemicals. This has infestation are not efficient enough when they are
made many acaricides useless in areas where Varroa used lone, integrated mite control and prevention
resistance to chemicals has been developed. Many of methods should be practiced
these substances are not easy to apply and they are Since early mite infestation is unnoticeable and
dangerous both to the colony and humans. The effects of colony collapse will be happened if unchecked,
chemical treatments on honey bees include reduce monitoring each honeybee colony for Varroa mite
longevity of queen bees, reduced sperm loads in and infestation several times over the course of a season
longevity of drones, brood death, and reduced queen egg to determine and when treatment is necessary.
laying patterns [12]. Repeated chemical treatment may lead to drug
Biological Methods: The biological Varroa control that treating with a specified dose and for a specified
methods involve the use of the bee’s biology, perhaps its period, treating as infrequently as possible and
natural resistance against mites. The desirable features of alternation of drugs is essential.
bees that can be selected to establish a resistant colony Importation of queen bee from infested areas and
include higher hygienic and grooming activities, shorter movement of infested bee colonies for pollination
post capping periods, low attractiveness of brood to should be avoided since these allow rapid mite
mites, and low mite fecundity factors. The selection and spread.
establishment of resistant colonies is the best and
cheapest method of control of varroosis since the bees REFERENCES
themselves deal with Varroa mites. Achievement of this
control method is, however, taking longer time and short 1. Bradbear, N., 2003. Beekeeping and Sustainable
term solutions, such as biotechnical or chemical methods l ivel ihoods . Agricultural  Support
have to be used in the meantime to stop colony death Systems.FAO.[Available at http:// www.fao.org/
[27]. docrep/ 015/i2462e00.pdf].[accessed April 1 2014].
will suffer a population crash at a certain mite threshold.
resistance and honeybee product contamination so
Acad. J. Entomol., 8 (3): 150-159, 2015
158
2. ARSD (Apiculture Research Strategy Document), 17. Sanford,  M.T.,   H.A.  Demark,  H.L.  Cromroy   and
2000. Apiculture Research Strategy Document.
Ethiopian Agricultural and Research Organization,
Addis Ababa, Ethiopia.
3. Gezahegn, T., 2001. Apiculture Development
Strategies, Ministry of Agriculture and Rural
Development, Addis Ababa, Ethiopia.
4. Boecking, O. and M. Spivak, 1999. Behavioral
defenses of honey bees against Varroajacobsoni
Oudmans. Apidologie, 30(2-3): 141-158.
5. Cunningham, S.A., F. Fitzgibbon and T.A. Heard,
2002. The future of pollinators for Australian
agriculture. Australian Journal of Agricultural
Research, 53(8): 893-900.
6. Matheson, A., 2000.Varroa discovered in New
Zealand. Bee world,81:43-44.
7. Coffey, F. and M. Mary, 2007. Parasites of honeybee.
Teagasc, Crops,Research Center, Oak park, Crlow co-
financed by the department of Agriculture, Fisheries
and Food Ireland, pp: 12-37.
8. OIE,  2008.  OIE  (Office  International    des
Epizootics) Terrestrial Manual. Varroosis of honey
bees, pp: 424-430.
9. Mutinelli, F. and A. Baggio, 2004. Use of medical
drugs against varroosis. APIACTA, 39: 53-62.
10. Rosenkranz, P., P. Aumeier and B. Ziegelmann, 2010.
Biology and control of Varroa destructor. Journal of
invertebrate pathology, 103: s96-s119.
11. Hood, W.M., 2000. Varroa mite control in South
Carolina. Clemson cooperative extension, Clemson
University.
12. Ellis, J.D. and C.M.Z. Nalen, 2010. Varroa mite -
Varroa destructor Anderson and Trueman. Journal of
Apicultural Research, 4(3): 114-117.
13. IBRA (International Bee Research Association)
(2013): Standard methods for Varroaresearch. Journal
of Apicultural Research, 52(1): 567-578.
14. MAAREC (Mid-Atlantic Apicultural Research and
Consortium), 2004. Varroa mites. Delaware, Maryland,
Newjersy, Pennsylvania, West Virginia and the
USDA Cooperating, pp:  4-7.
15. Sanford,  M.T.,  H.A.  Denmark,  H.L.  Cromroy  and
L. Cutts, 1998. Varroamitie, Varroa destructor
(jacobsoni) Anderson and Trueman (Arachnida:
Acari: Varroidae). University of Florida, Institute of
Food and Agricultural science.
16. Huang, Z., 2012. Varroa Mite Reproductive Biology.
American Bee Journal, 29: 51-60.
L. Cutts, 2007. Featured Creatures: Varroa mite. USA:
University of Florida, Institute of Food and
Agricultural Science. [Available at http://
crea tures .ifas.uf l.edu/ misc/  bees/
Varroa_mite.htm.Pdf] [accessed April 5 2014].
18. Rosenkranz, P., R. Kirsch and R. Renz, 2006.
Population dynamics of honey bee colonies and
Varroatolerance: A comparison between Uruguay and
Germany in: Santana, Lobo, Hartfelder (eds.):
proceedings 7  Encontro Sobre Abelhas, USP,th
Ribeirão Preto, Brazil.
19. Goodwin, M. and C.V. Eaton, 2001. Control of Varroa.
A Guide for New Zealand Beekeepers.Wellington,
New Zealand Ministry of Agriculture and Forestry,
pp: 6-67.
20. Fazier, M., E. Muli, T. Conklin, D. Schmehl, B. Torto,
J. Frazier, J. Tumlinson, J.D. Evans and S. Raina, 2010.
A scientific note on  Varroa  destructor  found in
East  Africa;  threat  or   Opportunity.   Apidologie,
41: 463-465.
21. Allsopp, M., 2006. Analysis of Varroa destructor
infestation of Southern African
honeybeepopulations. Dissertation submitted in
fulfillment of the requirements for the degree of
Master of Science in  the Faculty of Natural &
Agricultural Science University of Pretoria, Pretoria.
22. Lofti, A. and H.A. Shahryar, 2011. Seasonal incidence
of some economic bee disease (Varrosiss, Nosemois
and America foul brood) in honeybee colonies of
North eastern Iran. Bee Science, 11(1): 25-31.
23. Amdam, G.V., K. Hartfelder, K. Norberg, A. Hagen
and S.W. Omholt, 2004. Altered  physiology in
worker honey bees (Hymenoptera: A pidae) infested
with the mite Varroa destructor (Acari: Varroidae): A
factor in colony loss during overwintering. Journal of
Economic  Entomology,  97(3): 741-747.
24. Bruyn, C., 1997.Practical Beekeeping. British: the
corwood press. Pp. 251-260.
25. Harris, J.W., J.R. Harbo, J.D.Villa and R.G. Danka,
2003. Variable population growth ofVarroa destructor
(Mesostigmata: Varroidae) in colonies of honey bees
Hymenoptera: Apidae) during a 10-year period.
EnvironmentaalEntomoogy, 32(6): 1305-1312.
26. Lewbart, G.A., 2012. Invertebrate Medicine. 2 ed,nd
Willy-Black well, pp: 304-305.
27. Tarpy, D.R. and J. Summers, 2007. Comparing pairs of
Russian   and    Italian    colonies   by  new
beekeepers in North Carolina. American Bee Journal,
147(2): 149-152.
Acad. J. Entomol., 8 (3): 150-159, 2015
159
28. FERG (Food and Environment Research Agency), 33. Fakhimzadeh, K., 2001. Effectiveness of confectioner
2005. ManagingVarroa. Department for Environment, sugar dusting to knock down Varroadestractorfrom
Food and Rural Affairs. UK, pp: 7-25. adult honeybees in laboratory trials. Apidologie,
29. Parkman, J.P., J.A. Skinner and M.D. Studer, 2002. 32(2): 139-148.
The Tennessee Varroa sticky board trap. Bee culture, 34. Fera, 2010. Managing Varroa. Sand Hutton, UK: Food
130: 30-33. and Environment Research Agency,  Defra, pp: 38-45.
30. Branco, M.R., N.A.C. Kidd and R. Pickard, 2006. A 35. MAF (Ministry of Agriculture and Forestry), 2001. A
comparative evaluation of sampling methods for Review of Treatment Option for Control of Varroa
Varroa destructor (Acari: Varroidae) population Mite in New Zealand. Report to the Ministry of
estimation. Apidologie, 37: 452-461. Agriculture and Forestry. Research Institute of New
31. Calderone, N.W., 2005. Evaluation of drone brood Zealand, pp: 1-24.
removal for management  of Varroa  destructor (Acari: 36. Allsopp, M., 2004. Cape honey bee
Varroidae) in colonies of Apismellifera (Hymenoptera: (Apismelliferacapensis) and Varroa mite (Varroa
Apidae)   in   the   northeastern United States.Journal destructor Anderson and Trueman) threats to honey
of Economics Entomology, 98(3): 645-650. bees and beekeeping in Africa. International Journal
32. Bienefeld, K. and F. Zautke, 2007. Suitability of the of Tropical Insect Science, 24(1): 87-94.
trait post-capping stage of brood for Selecting. 37. Harbo, J.R. and J.W. Harris, 2004. Effect of screen
Varroa-resistant  honey  bees. Züchtungskunde, floors on populations of honey bees and parasitic
79(3): 209-218. mites (Varroa destructor). Journal of Apicultural
Research, 43(3): 114-117.
  
 
 
Vol. 6(3), pp. 83-90 March, 2014  
DOI: 10.5897/JVMAH2013.0258 
© 2014 Academic Journals 
http://www.academicjournals.org/JVMAH 
                      Journal of Veterinary Medicine and  
                                                          Animal Health 
 
 
 
 
 
 
 
Full Length Research Paper 
 
A three year follow-up study on the occurrence of 
bovine ehrlichiosis (cowdriosis) at Gondar University 
dairy farm 
 
Achenef Melaku1*, Basaznew Bogale2, Mersha Chanie2, Wassie Molla2 and Gizat Almaw3 
 
1
Veterinary
 
Pharmacy and Biomedical Sciences Department, Faculty of Veterinary Medicine,  
University of Gondar, Ethiopia. 
2
Veterinary Paraclinical Studies
 
Unit, Faculty of Veterinary Medicine, University of Gondar, Ethiopia. 
3
National Animal Disease diagnostic and Investigation Centre, Sebeta, Ethiopia. 
 
Accepted 18 December, 2013 
 
Bovine ehrlichiosis (cowdriosis) is an acute, fatal, non-contagious, infectious, tick-borne rickettsial 
disease of ruminants, caused by Ehrlichia ruminantium and transmitted by Amblyomma ticks. During 
the 3 years period, 37 cases were examined at the University of Gondar dairy farms with diagnosis 
based on clinical, post-mortem and squash smear preparations. The age of animals which showed 
clinical signs ranged from two months to 3.5 years, with an average of 1.27 years. Most cases were 
aged less than one year. Cases were recorded throughout the year; however, it was more prevalent in 
the rainy season than others. Of the 37 cases, 26 (70.27%) were female and 11 (29.73%) were male. 
Clinical signs observed include a body temperature of 37
 
to 41.5°C, reduced or no food consumption, 
depression, conjunctival congestion, grunting, shivering, head pressing, excessive chewing, salivation 
and self inflected trauma. The most commonly observed findings at post-mortem examination were 
hydro-pericardium, peticheal or generalized haemorrhages in the peritoneum and other organs. The 
economic loss to the farm, during the period of study was 7884.67 USD (142,924.20 Birr {Ethiopian 
Currency}). The disease should be included in the differential diagnosis of febrile conditions, so that 
the appropriate treatment and control measures can be implemented, as early as possible.  
 
Key words: Longitudinal study, cowdriosis, dairy farm, clinical observations, post-mortem, squash smear 
examination. 
 
 
INTRODUCTION 
 
Bovine ehrlichiosis (also known as heartwater or 
cowdriosis) is an infectious and tick-borne disease of 
ruminants caused by the rickettsial organism, Ehrlichia 
ruminantium (formerly Cowdria ruminantium) and trans-
mitted by ticks of the genus Amblyomma, particularly  
Amblyomma variegatum and Amblyomma habraeum 
which are widespread in Ethiopia (Mekonnen et al., 2001; 
Tessema and Gashaw, 2010), including Gondar (Miruts, 
2010). The disease is endemic in sub-Saharan African 
countries (Deem et al., 1996a; McMillan and Meltzer, 
1996; Radostits et al., 2007), and it has a serious nega-
tive impact on livestock productivity, with high morbidity 
and mortality rates (up to 90%) in susceptible ruminants. 
European  breeds  are  generally  more  susceptible  than 
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more susceptible than indigenous African breeds (OIE, 
2011). 
Although bovine ehrlichiosis is recognized as one of the 
most devastating livestock diseases; the exact epide-
miology is poorly understood in Ethiopia or other African 
countries. Many of the published studies on the disease 
are often for only short periods, without detailed follow 
up, which precludes any extensive evaluation of the risk 
factors, which might facilitate better understanding of the 
disease and its control. This study set out to evaluate the 
disease in the Gondar University dairy farm, including 
clinical observations, post-mortem and squash smear 
examination and resultant economic losses. 
 
 
MATERIALS AND METHODS 
 
Methodology 
 
The study was conducted by included clinical examination, 
diagnosis based on squash smear preparations and post-mortem 
evaluation. Sick animals were thoroughly examined and clinical 
observations recorded on a standard template. Post-mortem 
examination was conducted and gross lesions were recorded for all 
animals which died. Brain squash smears were prepared for 
diagnostic confirmation. 
 
 
Study area 
 
The study was conducted at University of Gondar, dairy farm, 
North-Western Ethiopia, from June, 2009 to May, 2012. The farm is 
located in the university compound, 740 km from Addis Ababa (the 
capital) at latitude, longitude and altitude of 12.3 to 13.8 North, 35.3 
to35.7° East and 2200 m above sea level, respectively. The ave-
rage annual rainfall may reach up to 1772 mmHg. The annual mean 
minimum and maximum temperature of the area varies between 
12.3 to 17.7 and 22 to 30°C, respectively. The area has two 
seasons, the rainy season from June to September, and the dry 
season from October to May when there is low and erratic rainfall 
(MoA, 2003). 
 
 
Study population 
 
The farm, which was established in May, 2009 comprises approxi-
mately 80 cross breed cows (Holestin Friesian × local Zebu), a 
dynamic population, where some cows were culled due to poor 
reproductive performance, infectious diseases and malness and 
calves were born during the study period. The herd is kept for milk 
production to generate income and for teaching purposes. Except 
one teaser bull, and those male calves born during the study 
period, all animals studied were female. The system of husbandry 
was semi-intensive, where animals were allowed access to grazing 
and supplied with brewery by-products and hay, typically late in the 
afternoon and evening, when they are housed in well constructed 
shade. All sick animals were examined clinically and treatment was 
given based on the diagnosis. Acaricides were applied when the 
majority of animals were infested with ticks.  
 
 
Data analysis 
 
Preliminary data was entered into Microsoft Excel. The average 
incidence was calculated by adding the number of cases in three 
years and divides it by three, or the number of cases divided by  the  
 
 
 
 
total population in the specified period (Thrusfield, 2005). The 
economic loss induced by cowdriosis was based on the formula 
given by Singh and Prasad (2008). It included losses due to 
mortality, reduced milk yield, carcass meat (body weight) and the 
cost of acaricide and antibiotic treatment. 
 
 
Direct losses from mortality 
 
This was calculated as the product of the number of animals which 
died (D) due to the disease and probable average value (P) of the 
animal: A = D×P. 
 
 
Losses in milk yield 
 
For the proportion of cows in milk in a year, the losses were 
expressed in terms of the reduction in milk yield, based on the 
market price of milk. When a cow died as a result of the disease, 
the loss was calculated based on the percentage of its lactation 
lost. Double counting or costing was avoided. 
The overall cost of losses due to reduced milk production was 
calculated using the formula: 
 
ML = (S – D)×Pl×L×Z×PM 
 
Where ML is the milk losses in Birr (Ethiopian currency), S is the 
number of sick animals, D is the number of dead animals, Pl is the 
proportion of animals in milk, L is the proportion of lactation lost, Z 
is the annual average milk yield per milk cows, PM is the price of 
milk (per kg) 
 
 
Estimation of losses in body weight 
 
The body weight loss in non-milking animals was estimated by the 
formula: 
 
BL = (S – D) (1 – Pl) × WL × WA × PW 
 
BL is the body weight losses in Birr, S is the number of sick animals, 
D is the number of dead animals, Pl is the proportion of animals not 
in milk, WL is the proportion of body weight loss, BA is the average 
body weight, PM is the price of meat (per kg). 
 
 
Cost of treatment 
 
In order to estimate the cost of treatment, records of acardicide and 
antibiotics used were added up and multiplied by the average price 
of drugs. 
 
 
RESULTS 
 
Incidence 
 
Thirty seven cattle, from a total of 80 animals observed 
for a period of three years, developed bovine ehrlichiosis, 
with an average incidence of 12.33 cases/annum (3.05 
standard deviation (SD)) or 15% of the herd.  
The number of cases was higher during the first year of 
the study and showed a decrease in the subsequent 2 
years (Figure 1). 
 
 
Risk factors 
 
Age, season  and  sex  were  considered  as  factors  that
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Table 1. Temperature response of case of bovine ehrlichiosis and survival rate. 
 
Body temperature (°C)  
Number of cases  Mortality  Recovery 
No. %  No. %  No. % 
>=39.5 21 56.76  3 14.29  18 80 
38-39.5 7 18.92  2 28.57  5 60 
<38 9 24.32  4 44.44  5 33 
Total 37 -  9 24.32  28 75.68 
 
Total fatality rate (9/37) = 24.32 or 8.1%/annum. 
 
 
 
 
Figure 1. Number of cases in first, second and third year. 
 
 
 
may contribute for the occurrence of the disease. The 
age of animals which showed clinical signs ranged from 
two months to 3.5 years, with an average of 1.27 years. 
Most cases were of age less than one year (Figure 2). 
Cases were recorded throughout the year; however, it 
was more prevalent in the rainy season than others 
(Figure 3). Of the 37 cases, 26 (70.27%) were female 
and 11 (29.73%) were male. 
 
 
Clinical signs 
 
A variety of clinical signs were observed during the study 
period as explained thus. 
  
Altered body temperature 
 
A change in body temperature was recorded, ranging 
from 37 to 41.5°C, with an average of 39.41°C, (median 
38.20°C; mode 41°C). The recovery rate tended to be 
better if treatment commenced, while an animal was 
febrile (Table 1). 
 
 
Figure 2. Age categories of cases of bovine ehrlichiosis. 
 
 
 
In-appetence 
 
Reduced feed consumption or complete cessation of 
eating was observed in most cases, when most animals 
stopped eating grass, but would drink small amounts of milk.  
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Depression 
 
Affected animals became isolated from the herd, and 
distant from the feeding and watering area. 
 
 
Conjunctiva congestion  
 
Conjuctival congestion was commonly observed in most 
of the cases of bovine ehrlichiosis (Figure 4).  
 
 
Respiratory distress 
 
Respiratory distresses like, grunting was observed in 
most of the cases, particularly when the animals are  in  a 
recumbent position. 
 
 
Head pressing 
 
Head pressing was observed in severe advanced cases, 
either against the wall or the ground (Figure 5). 
 
 
 
Frequent chewing  
 
Frequent chewing movement and attempts to eat non 
edible materials such as soil or sand were also observed. 
 
 
Salivation 
 
Excessive salivation was also observed in 12 (32.43%) 
cases (Figure 6). 
 
 
Trauma 
 
Traumatic injuries as a result of frequent falling were 
observed in some cases (Figure 7).  
 
 
Post-mortem examination 
 
Seven out of 9 animals which died were autopsied. A 
number of findings were recorded including hydropericar-
dium (Figure 8), peticheal or generalized haemorrhages 
in the peritoneum and several organs (abomasum, heart 
and kidney). The gallbladder was also enlarged with 
excessive thick bile (Figure 9). 
 
 
Economic losses 
 
The economic losses due to the disease are associated 
with deaths, the cost of acaricides and antibiotics and loss 
of milk yield (Table 2). 
  
 
 
 
 
 
 
Figure 3. Bovine ehrlichiosis cases in different seasons of the 
year. 
 
 
 
 
 
Figure 4. Animals showing congestion of the conjunctiva. 
 
 
 
 
 
Figure 5. Head pressing; Sign of a case of bovine ehrlichiosis. 
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Table 2. Summary of the economic losses due to bovine ehrlichiosis in the three years study period.  
  
Parameter Estimated cost lost (Birr) Estimated cost lost (USD) Remark 
Mortality  36,000.00 2000.00 - 
Acaricide cost 1029.60 57.20 - 
Cost of treatment 980.00 54.44 - 
Cost due to loss of milk 15,256.22 847.57 - 
Costs related with meat loss 87,178.38 4843.24 - 
Management cost 1480.00 82.22 - 
Total 141,924.20 7884.67 - 
 
 
  
 
Figure 1. Animals showing  
 
 
Figure 6. Animals showing salivation. 
 
 
  
  
Figure 1. Traumatic lesion induced on the poll 
 
 
igure 7. Traumatic lesion induced on th  poll. 
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Figure 1. Fluid collected from pericardium and fluid around the heart 
(Hydropericardium) 
 
 
Figure 8. Fluid collected from pericardium and fluid around the heart (Hydropericardium). 
 
 
 
  
 
 
Figure 1. Haemorrhage on the peritoneum (A), and abomasum (B), enlarged liver 
(C) and Gall bladder (D) 
A 
B 
D C 
 
 
Figure 9. Haemorrhage on the peritoneum (A), and abomasum (B), enlarged liver (C) and gall bladder (D). 
 
 
 
Mortality 
 
There were 9 deaths 9 × 4,000 Birr (animal’s value) 
36,000 Birr (2000.00 United States Dollar (USD)) was 
lost due to mortality.  
 
Tick control and cost of acaricides 
 
The acaricides were applied using a hand knap sac 
sprayer. The animals were sprayed on average once 
every two weeks. The frequency was high during the 
rainy season when the tick challenge increased. Three 
full (20 ml) knap sac sprayers were enough for one round 
of spraying, totalling 60 ml to spray the herd. In the study 
period, 780 rounds of spraying took place, totalling 4680 
ml of acaricide. The average price of the acaricides was 
0.22 Birr/ml. The approximate cost of acaricide utilisation 
was 1029.6 Birr (57.2 USD). 
Treatment costs 
 
For the treatment of these cases of cowdriosis, a number 
of different drugs were used, most commonly 
oxytetracycline10%. Twenty eight vials were used, at 25 
Birr/vial, a total cost of 700.00 Birr (38.88 USD). 
Oxytetracycline 20% was used for more susceptible 
animals as prophylaxis during peak outbreaks. For this 
purpose, 7 vials were used, a total cost of 280 Birr (15.56 
USD). 
 
 
Milk losses 
 
The milk loss was calculated using the formula: ML = (S – 
D) × Pl × L × Z × PM 
 
where ML is the milk losses  in  Birr,  S  is  the  number  of  
 
 
 
 
sick animals = 37, D is the number of dead animals = 9, 
Pl is the proportion of animals in milk = 5/37, L is the 
proportion of lactation lost = 15%, Z is the annual 
average milk yield per milk cows = 6 L×360 days, PM is 
the price of milk (per kg) = 8.00 
Hence, the total loss due to reduced milk yield was 
15,256.22 Birr (847.47 USD). 
 
 
Costs related to meat loss (body weight) 
 
The body weight loss in non-milking animals was 
estimated using the formula: 
BL = (S – D) (1–Pl) × WL × WA × PW 
 
where BL is the body weight losses in Birr, S is the 
number of sick animals = 37, D is the number of dead 
animals = 9, Pl is the proportion of animals in milk = 5/37, 
WL is the proportion of body weight loss = 10%, WA is the 
average body weight = 300 kg, PM is the price of meat 
(per kg) 80 Birr. 
Hence, the total loss due to reduced body weight was 
87,178.38 Birr (4,843.24 USD). The cost of increased 
management and professional advice was approximately 
40 Birr/sick animal. 37×40=1480.00 (82.22 USD). 
 
 
DISCUSSION 
 
This study has demonstrated an annual incidence of 
12.33 animals/annum (15% of the herd) succumbing to 
cowdriosis in one susceptible dairy herd, where there 
was clinical monitoring and treatment, with implemen-
tation of vector control measures. The numbers of cases 
were higher during the first year of the study period and 
show slight decrement in the following years. This may 
be related to the restocking process which took place 
during the beginning of the study period, as restocking of 
animals into endemic areas is known to increase the 
incidence of bovine ehrlichiosis with mortality (Hanks and 
Lopes Pereira, 1998), particularly where the restocked 
animals are from more susceptible breeds. The annual 
fatality rate in this study was 8.1% of affected animals. In 
a similar study conducted in Arsi, Ethiopia the mortality 
rate was 15.71% (Obsa and Zerihun, 1993). Heartwater 
accounted for 51% of all mortalities on farms in 
Zimbabwe (Meltzer et al., 1996). Such differences may 
be related to breed, the severity of the tick challenge, the 
vector control programme and the timing of treatment. 
The increased incidence in females reflects the relatively 
low number of male animals on the farm.  
The youngest animals affected were 2 months old. An  
age-dependent resistance has long been recognized and 
young animals which are believed to have innate 
resistance (Radostits et al., 2007). Colostrum-derived 
antibodies to Cowdria have been detected in sera from 
calves up to four weeks old (ILRAD, 1991).  The  reduced  
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susceptibility of young calves may also reflect reduced 
exposure to ticks of indoor calves.  
In addition to tick borne disease, vertical transmission 
of C. ruminantium from cows to their calves (Deem et al., 
1996b) has been demonstrated, suggesting that at an 
early age calves may have two sources of infection, 
either from the dam or tick infestation. It has also been 
observed that in calves, seroprevalence rose steadily 
with age up to a maximum of 73% in endemic areas 
(Koney et al., 2004). 
In this study, no animal was re-infected or exhibited 
clinical signs after recovery, which concurs with the 
observation that cattle recovering from the disease are 
immune for 6 months to 4 years (Radostits et al., 2007). 
A long period of antibody persistence has been detected 
in animals after clinical disease, which may prevent 
reoccurrence of the disease (ILRAD, 1991). 
In this study, cases were recorded throughout the year, 
but more frequently in the rainy season. This may be 
related to the seasonal occurrence of Amblyomma vec-
tors, reported by a number of different authors (Gebre et 
al., 2001; Tesema and Gashaw, 2010; Koney et al., 
2004; Kivaria et al., 2012; Bekker et al., 2001).The 
characteristic clinical signs of heartwater, cowdriosis 
(Radostits et al., 2007) were recorded in this study. The 
temperature elevation declines as the disease pro-
gresses which results in a more unfavourable prognosis.  
Bovine ehrlichiosis can induce significant economic 
losses. In this study, approximately 141,924.20 Birr 
(7884.67 USD) was lost during the three year period. 
This is an approximate estimation as the price of animals 
has since increased. Mukhebi et al. (1999), estimated 
total annual losses of Z$ 61.3 million (US$ 5.6 million) in 
Zimbabwe, the most significant portion attributed to the 
costs of acaricides (76%), followed by milk loss (18%) 
and the cost of antibiotics (5%). 
In conclusion, bovine ehrlichiosis is prevalent in the 
Gondar University dairy farm and can be detected 
throughout the year, but more often in the rainy season. 
The typical clinical signs and post-mortem lesions were 
observed and the economic loss was significant. The 
disease should be suspected if any unrecognised febrile 
condition occurs, particularly in young stock. Various tick 
control strategies need to be implemented. Any evidence 
of clinical disease needs to be reported without delay, so 
that intravenous treatment can be commenced imme-
diately, at high doses. Two or three vials of short acting 
(10%) Oxytetracycline needs to be made available on the 
farm for a quick response. To determine the prevalence 
of the disease, other diagnostic techniques, including 
serology should be implemented, and care should be 
taken when introducing new stock, especially if  
it is from susceptible breeds. 
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Abstract: Across-sectional study was conducted from November 2010 to August 2012 to determine the
prevalence, intensity and parasite composition of gastrointestinal (GI) helminth parasites in free-ranging Walia
ibex (Capra walie) at the Simen Mountains National Park (SMNP), northern Ethiopia. A total 167 fresh faecal
samples were collected from the ground and examined using standard parasitological procedures to recover
helminth eggs/larvae. The overall prevalence of helminth infection was 85.62% of which 85.02% presented
nematodes and 7.18%cestodes. Coccidian oocysts were also detected. Trematode species (spp) were not
recovered.  The  commonly  detected  nematodes  by  larval  identification were Trichostrongylus spp.,
Cooperia spp., Strongyloides spp., Ostertagia spp., Haemonchus spp., Bunostomum spp., Nematodirus spp.,
Oesophagostomum  spp.,  Dictyocaulus  spp.,  Muelerius  spp. and Protostrongylus spp. Trichris spp.,
Ascarids spp.and Moniezia spp. eggs were also detected. Multiple parasitic infections were common (78.43%).
The host range of many of the helminths found in the Walia ibex is broad and could serve as a potentially stable
source of infection to domestic animals such as sheep, goats and cattle.So further studies on seasonal
dynamics and transmission patterns between wildlife and domestic animals are required to design the
appropriate worm control strategies.
Key words: Prevalence  Helminth  Walia Ibex  SMNP  Ethiopia
INTRODUCTION health, fecundity and foraging and may also modify host
Wildlife  and  livestock  contribute  significantly to has been shown to directly affect both the evolution and
the economies of most sub-Saharan African countries. ecology of hosts through processes such as sexual
The wildlife sector in Africa is worth US $7 billion with an selection [6] or parasite-mediated competition, which can
annual growth rate of 5%. It is thus a major contributor to lead to a reduction in population size, or the extinction of
the continental gross domestic product. In East and one host [7].
southern  African  countries,   the   consumptive  and From  a  conservation   point   of  view,
non-consumptive utilization of wildlife is a significant parasitological  studies  are  important to understand
foreign  exchange  earner.  In Kenya, tourism accounts for ways of infection and the potential transmission of
30% of foreign exchange earnings [1]. parasites  between  species, both native and introduced.
Parasites and infectious diseases of wildlife are a In addition, the degree of parasitic infections and the type
major threat to conservation of endangered species [2]. of parasites are measures used to assess the health of a
Thus, there is a great need for studies documenting the population and can be linked to dramatic changes in
prevalence of parasites among endangered species in the population. In order to assess and manage the effect of
wild [3]. parasites on population dynamics, it is essential to
Most free-living organisms harbour parasites of evaluate their incidence and prevalence in wild
several species [4], which can adversely affect their populations [8, 9].
behaviour to facilitate parasite transmission [5]. Parasitism
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Transmission of pathogens at the wildlife-livestock grazing site was composed of different age groups and
interface can occur in both directions and may therefore both sexes. A total of 167 fresh faecal samples were
pose a threat to either agriculture or conservation. The collected from the ground during the entire period of the
disease interface between wildlife and livestock is not study from 6 conveniently selected grazing and resting
usually a direct physical interaction or even sharing of the sites/grounds.
same space at the same time but an indirect contact;
through the soil, forage and water with which another Study Design: A cross-sectional study design was used
animal has recently been in contact and has left bodily to determine the prevalence, intensity and parasite
discharges, such as faeces, urine, saliva, or ocular or nasal composition of GI helminthes in Walia ibex, based on
discharge, or through shared insect vectors or parasitological surveys. Simple random sampling
intermediate hosts [10]. technique was used to collect each sample from the
The endangered Walia ibex (Capra walie) is the most recently defecated faeces. 
distributed ungulates of the genus Capra found in the
SMNP. Capra walie occupies a narrow habitat niche and Sampling and Examination Procedures: When a group of
is vulnerable to human disturbances such as habitat loss, walia ibex was observed at each grazing site and after the
illegal hunting, disease and competition from livestock study group vacated an area; the area was searched for
[10,11]. However, there is no information in the literature fresh fecal samples. Only fresh whole pellets judged to be
about the parasitic infection of Walia ibex. Therefore, the from the particular species under observation were
present study has the following general and specific collected from the ground with strict sanitation using
objectives: gloved hands.Only pellets group at least 50cm or more
General objectives: to determine the prevalence, apart were considered to be independent samples. The
intensity and species composition of gastrointestinal maximum number of samples collected during this type of
helminths parasites in Walia ibex at SMNP, Northwest sampling never exceeded the number of individuals in the
Ethiopia. group so as to reduce the probability of any single
Specific Objectives: To determine the prevalence and results of sampling studies of domestic ungulates that
intensity of GI helminthes infection in Walia ibex at suggest that between10 and 20 fecal samples provide a
SMNP, to identify the species of gastrointestinal reliable assessment of herd infection rates [13-17].
helminthes parasites infecting Walia ibex and o obtain The samples were put in sterile plastic bottles,
parasitic baseline data on Walia ibex to provide reference labeled and cooled at 4 ºC using a cool box and ice packs
data. and transported to the Parasitology laboratory of Faculty
MATERIALS AND METHODS samples were stored at 4°C until processed and subjected
Study Area: The study was conducted at a wildlife culture tests [8, 18].
conservation area, SMNP, North Gondar Zone, Amhara Nematode and cestode ova and coccidian oocysts
Regional State, northwestern Ethiopia, in six conveniently were identified microscopically (10x and 40x) by their,
selected habitats. The SMNP is located at the northern color, shape and contents [8]. Third-stage larvae (L3) of
edge of the central plateau of Ethiopia. It is about 123km nematodes were identified at genus level based on
northeast of Gondar town and about 885km away from standard criteria [8, 17]. Intensity analyses included only
Addis Ababa. Covering a total area of 412km of the Simen strongyles.2
Mountains water shade, its geographic location extends
13° 9'57" to 13°19'58"N latitude and from 37°54'48" to Parasite Egg Identification: The sedimentation and
38°24'43"E longitude. The annual mean temperature range floatation techniques as described by Soulsby [8] were
from 18°C at 2600 to -2°C at 4400 m.a.s.l. altitude. The used to detect the presence of eggs and larvae of
current population of Walia ibex is estimated to be 951 helminths in the samples. The presence of coccidian
[11,12]. oocysts was also recorded. No attempt was made to
Study Population: The study population included Walia species but all other helminth eggs were identified to
ibex. Each group/herd of Walia ibex observed at each genus level.
individual being sampled more than once, based on
of Veterinary Medicine, University of Gondar. The fecal
to floatation, sedimentation, Baermann, McMaster and
differentiate  between  eggs  of  different  strongyle
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Fig. 1: The map that depicts the location of the study area, SMNP
Faecal Egg Count: To quantify parasite egg output in according to Soulsby [8]. One hundred and seventy-two
host feces, a modification of the McMaster fecal egg L3 were randomly picked up under a stereomicroscope
counting technique was used [8, 17]. Intensity analyses and identified according to the identification key of
included only strongyle eggs. eggs floated to the surface MAFF [17] and Soulsby [8] based on specific
of the counting chambers. The slide was then examined morphological traits. 
with 10X magnifications to identify and count all eggs
inside the ruled squares. The number of eggs observed in Data Analysis: Descriptive statistics were used to analyze
each chamber were added together and multiplied by a the prevalence and mean EPG of the helminth egg count.
dilution factor of 50 [9, 18-19] to get the number of The Chi-square ( ) test was used to measure
eggs/gram of faeces (EPG). Levels of nematode infection relationships between the prevalence of different genera
were extrapolated from severity index defined by Soulsby of helminthes parasites in the faecal pellet groups.
[8] and Hanson and Perry [18] where sheep are said to Differences were considered significant at P<0.05.
have low, moderate and severe nematode infection if their
faecal egg counts are less than 800, 800 to1200 and more RESULTS
than 1200, respectively. The presence of oocysts and
Moniezia spp. ova was also recorded. Prevalence: The prevalence of fecal pellets containing
Larval Identification: Since it is not possible to collected 6-8 June 1998 (Table 1);Out of the total 167
distinguish strongyle eggs of different species examined faecal samples, 142 (85.02%) presented
morphologically, a minimum of 15-20 grams pooled nematodes and 12(7.18%) cestodes (Moniezia) as single
positive faecal samples were mixed thoroughly and and mixed  infections. A significant difference (P<0.05)
cultured for 10-14 days at 20-25°C to allow the was found in prevalence among nematode and cestode
development of L3s, which may be collected by means of (Moniezia) parasites. A qualitative faecal worm egg
the Baermann procedure [17,18]. Genera were identified analysis enabled to distinguish 6 types of nematode eggs,
2
Osteragia eggs was 72% for the 89 groups of fecal pellets
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whose morphology suggest they represent the genera
strongyles (78.44%), Nematodirus (14.97%),
Strongyloides (5.38%), Trichuris (4.19%), ascarids
(Toxocara) (2.99%) andMoniezia (7.18%) eggs.
Lungworms larvae and coccidian oocysts were also
observed. No trematodes eggs were recorded in the study
(Table 1).
Multiple parasitic infections (78.43%) were common
than single ones (11.76%) and up to 4-5 different parasite
species were found in the same individual sample. Out of
the mixed infections, nematodes and cestode (Moniezia)
mixed infestations were 11 (7.18%) while 109 (90.83%)
mixed infections were formed between different nematode
genera (Table 2).
Larval Identification: On coproculture, the genera of
Trichostrongylus, Cooperia, Strongyloides, Ostertagia,
Haemonchus, Bunostomum, Nematodirus,
Oesophagostomum, Dictyocaulus, Muelerius and
Protostrongylus were recovered. A significant difference
(P< 0.05) was noted regarding the prevalence of various
species of GI helminth parasites based on faecal culture.
The most prevalent genus was, Trichstrongylus (35.42%)
followed by Cooperia (13.14%) and the least were
Oesophagostomum(1.14%) and lungworms (Table 4).
Intensity Analysis: The nematode eggs present were
identified in general terms as strongyle-type eggs, since
relevant nematode genera produce eggs that are similar in
appearance and cannot be discriminated easily, except for
the eggs of Nematodirus, Strongyloides, Ascaris and
Trichuris species. Intensity analyses included only
strongyle-type of eggs (Nematoda, Trichostrongylidae).
The egg count per gram of faeces was used as a basis for
the  estimation of the intensity of strongyles infection.
The mean EPG was 587.59±47.08. Individual EPG ranged
from 100-3700 in infected faecal samples. The severity of
infection in relation to EPG was low, moderate and severe
in 77.44, 12.78 and 9.77% of the samples, respectively
(Tabel 3). The degree of EPG in most of the study samples
was low indicating the sub-clinical cases of
gastrointestinal parasites with subsequent subsistent low
degree of pasture contamination. The observed threshold
level of egg numbers in this study may be regarded as low
to moderate that mainly manifests as sub-clinical
infections.
In 77.44% of the samples, the EPG was 50-800 eggs
while 801-1200 and above 1200 was counted in 12.78 and
9.77% samples, respectively. About 9.02% of faecal
samples had EPGs higher than 1000, the remainder having
light to moderate infections (Tabel 3).
Table 1: Prevalence of GI helminths based on egg /larval detection in faecal
samples of walia ibex 
Genera of parasites No. positives samples Prevalence (%)
Strongyle-type 131 78.44
Nematodirusspp. 25 14.97
Moniezia spp. 12 7.18
Strongyloides spp. 9 5.38
Trichuris spp. 7 4.19
Ascaris spp. 5 2.99
Lungworm larvae 44 26.34
Table 2: Rate of mixed infection in faecal samples with different helminthes
Observed genera No. Positive samples Percentage
Strongyle and Nematodirus 23 15.03
Strongyle and Trichuris 7 4.57
Strongyle and Ascaris 4 2.61
Strongyle and Strongyloides 9 5.88
Strongyle and Lungworm 31 20.26
Strongyle and Moniezia 11 7.18
Nematodirus andTrichuris 3 1.96
Nematodirus andAscaris 1 0.65
Nematodirus andStrongyloides 3  1.96
Nematodirus and Lungworm 11 7.18
Nematodirus andMoniezia 1 0.65
Trichuris and Lungworm 3 1.96
Trichuris andMoniezia 1 0.65
Strongyloides and Lungworm 6 3.92
Strongyloides andMoniezia 1 0.65
Lungworm andMoniezia 5  3.26
Total 120 83.91
Table 4: Larvae of nematodes identified from coproculturedfaeces of Walia
ibex (n=172)
Larvae identified No. positive samples Percentage
Trichostrongylus 62 35.42
Cooperia 23 13.14
Strongyloides 20 11.42
Haemonchus 18 10.28
Ostertagia 18 10.28
Bunostomum 9 5.14
Nematodirus 7 3.99
Oesophagostomum 2 1.14
lungworms 13 7.42
Total 172 100
Tabel 3: Intensity of strongyle infection in Walia ibex
Eggs per gram of faeces (EPG) No. positive samples Percentage
50-800 103 77.44
801-1200 17 12.78
>1200 13 9.77
Total 133
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Table 5: Prevalence of GI helminthes in faecal samples of Walia ibex based
on study sites in SMNP
Site No. samples examined No. positives P-value2
Sama-Washa 39 34
Buahit 37 24
Kechemo 26 16 16.647 0.005
Chenek 40 36
Amara-Shema 15 14
Sherafit 10 9
Total 167 133
DISCUSSION
The present study shows that the walia ibex in SMNP
is a host to a range of intestinal helminth species, which
include nematodes, cestodes and coccidian. The results
of the current study show that gastrointestinal nematodes
and coccidia as mixed or single infections are the major
parasitic diseases. The overall prevalence of helminth
infection was 85.62%. The main helminth parasites
observed were strongyles. A low prevalence was
obtained for tapeworms, although the low sensitivity of
the fecal examination techniques in detecting cestode
eggs could be the explanation to our results [20]. The lack
of flukes in the current study provides evidence to back
up the rarity of infection by this class of parasite [21,22].
At faecal examination, Strongyles, Nematodirus,
Strongyloides,  Trichuris,   Ascaris,  lungworms,
Moniezia and coccidiawere prevalent in the study areas.
The most prevalent parasite egg detected was strongyles
with a prevalence of 78.44%. The second most prevalent
genus recovered was Nematodirus, at 14.97% and
Moniezia, at 7.18%.The most prevalent parasite detected
was Oesophagostomum spp., with a prevalence of 85%.
The second most prevalent genus recovered was
Trichuris spp., at 46% and Strongyloides spp. at44%.
Trichostrongylus spp., which is a common parasite of
ruminants, was identified at a prevalence of 22%.
Parasitism of Walia ibex with helminth parasites was
wide spread. Most walia ibex were infected with several
species of nematode, although infection with a single
species of nematode did occur. The host range of many of
the helminths found in the faecal samples of Walia ibex is
broad and could serve as a potentially stable source of
infection to domestic animals such as sheep and goats.
Mean strongyle eggs (epg) and coccidian oocysts (opg)
per gram feces were used as indicators of the numbers of
these parasites in infected hosts (parasite intensity).
Although the exact relationship between fecal egg counts
and the number of adult parasites is unclear, egg counts
can provide a valuable noninvasive means of assessing
relative infection rates across groups of hosts [23, 24].
However, because a variety of factors influence the
number of eggs emitted in feces, including host
resistance, fecal output rate and differential parasite
fecundity, analyses of epg and opg counts were restricted
to the intra specific comparisons in this study. Prevalence
of strongyle and coccidian infections among samples/
hosts was calculated as the percentage of faecal samples
infected with each parasite type out of the total number of
samples examined. For parasite richness determinations,
the presence of all eight recorded parasite types,
including both directly and indirectly transmitted groups,
was used to calculate two measures of parasite richness:
the total number of parasite types per host species (total
richness) and the number of parasite types per individual
within a species(individual richness). In all cases, each
fecal sample was treated as independent for calculation of
parasitological variables for each host species or group
within a host species.
This is the first study about the effect of helminth
parasites affecting Walia ibex from SMNP, so the lack of
coprological surveys makes more difficult the discussion
of the results obtained in the current investigation.
Coccidial oocysts that were detected in 83.83% of all
samples were sporadic and the burden was light. This
parasite is probably not an important factor affecting the
health of Walia ibex in the study area; whereas it can have
a great importance in unsuitable condition and in young
animals. However, they are sources of stress and weight
loss to animals when they occur in large numbers. Out of
Trichostrongylidae family the highest prevalence of
infections showed nematodes of genus
Trichostrongylus.Trichstrongylus spp. is commonly
encountered in the faeces of wild and domestic ruminants
[25].
CONCLUSION
In the light of the present results we consider that the
infections caused by GI helminth parasites, are
significantly common in the region of study, so that
greater  importance  should  be  given to this situation.
The elevated prevalence in Walia ibex underlines the need
for the application of appropriate measure to the control
of helminth parasites. It is possible that Walia ibex with
gastrointestinal parasites can serve as a source of
infection for other forest-dwelling species, as well as for
domestic livestock and humans.
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Prevalence of Ixodid Ticks on Cattle in Northwest Ethiopia
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Abstract: A cross-sectional study was conducted in Dembia district, North Gondar zone, from November, 2013
to April, 2014 to investigate the distribution and abundance of tick parasites in cattle and the species
composition. Adult ticks were collected from 384 local and cross-breed cattle. Out of the total of 384 cattle
examined, 312 (81.25%) were found to be infested by one or more tick parasites. A total of 1451 adult ticks were
collected from the animal body parts and were identified to genera and species level. Eight tick species of four
genera were identified. From the total ticks collected Amblyomma, Hyalomma and Rhipicephalus account 20.74,
20.34 and 58.92 % respectively. The relative prevalence of each species was Rhipicephalus (Boophilus)
decolaratus (40.86%), Rhipicephalus evertsi evertsi (11.51%), Amblyomma varigatum (13.64%), A. cohaerense
(5.21%), A. lepidum (1.92%), R. simus(6.54%), Hyalomma marginatum (12.96%) and Hyalomma truncatum
(7.36%). The risk factors breed, sex and age of cattle did not show any statistical significant association with
the infestation rate but there was statistical significant association of infestation rate with the body conditions
of animals. The prevalence of tick infestation was found highest in poor body condition (98%) while in medium
body condition it was (76.11%) and in good body condition it was found 74.04%. It has also been evident that
the favorable predilection sites of Amblyomma species were ventral body parts and perineum region.
Rhipicephalus decolaratus preferred dewlap, udder/scrotum, belly, leg, head and perineum. Rhipicephalus
species had a strong affinity for perineum, dewlap, udder/scrotum, tail tips and ears. For Hyalomma species,
the perineum region, udder/scrotum and under tail were its hiding sites. It is concluded that the prevalent tick
species could also be responsible for transmission of tick born diseases in addition to their physical damage
to the skin. Therefore, further studies should be carried out on tick burden and tick born diseases thereby
mitigating for prevention and control strategies.
Key words: Dembia District  Prevalence
INTRODUCTION components of the livestock sector in generating foreign
Ethiopia has the largest number of livestock in Africa, components of the Ethiopian farming system, their
approximately 53.99 million cattle, 25.5 million sheep and contribution to food production, rural income and export
24.06 million goats, 1.91 million horses, 6.75 million earnings are far below the expected potential. This is
donkeys, 0.35 million mules, 0.92 million camels, 50.38 because cattle production in Ethiopia is constrained by
million poultry and 5.21 million bee hives [1]. Among the compound effects of animal diseases, poor feeding
livestock, Cattle play a significant role in the socio- and poor managements [3].
economic aspects of the life of the people in Ethiopia. In Now a day parasitism represents a major obstacle to
addition to the products like meat and  milk  cattle  provide development and utilization of animal resource. In
draught power for cultivation of the agricultural lands of Ethiopia, ectoparasites in ruminant causes serious
many peasants. Skins and hides are also important economic loss to small holder farmers, the tanning
export earnings [2]. Even though they are important
Acta Parasitologica Globalis 5 (2): 139-145, 2014
140
industry and the country as a whole through mortality of parasites on cattle, to identify the prevalent ticks to the
animals, decreased production, down grading and genera and species level and to recommend suggestions
rejection of skin and hide [4]. As a result of their activity (prevention and control options) based on the result of
ectoparasites may have a variety of direct and indirect the study.
effects on their hosts. Ectoparasites commonly tick, mite
and lice affect the condition of host species by the MATERIALS AND METHODS
inflammation and the infection they inflict on the skin [5]
and by their effect on the physiology of the animals as Study Area: The study was conducted from November,
well as through transmission of different diseases [6-7]. 2013 to April, 2014 in Dembia district at Kolladiba
Infestations by ectoparasites significantly affect the Veterinary Clinic. Dembia is found in north Gondar
quality of hide thereby affecting the economy of administrative zone, Amhara national regional state and
Ethiopian farmer’s as well as international market [8]. located 35 km south west of Gondar city. Geographically
Ticks are the most important ecto-parasites of the area lies between 12.5° latitude and 37.1° longitude
livestock in tropical and sub-tropical areas and are with an altitude of approximately 1700 to 2700 m.a.s.l; and
responsible for severe economic losses in livestock. The it bounded by Lay Armachiho in North, Lake Tana in
major losses, however, caused by ticks are due to their South, Gondar Zuria district in East and Chilga district in
ability to transmit protozoan, rickettsial and viral diseases the west direction and Takusa district in Southwest
of livestock, which are of great economic importance direction. The average annual rain fall varying from 700-
world-wide. Tick-borne protozoan diseases (Theileriosis 1160 mm and mean annual temperature of Dembia varies
and Babesiosis) and rickettsial diseases (Anaplasmosis from 18 to 28 °C. It has a total area of 146, 968 hectares;
and Ehrlishiosis) and tick-associated dermatophilosis are out of this 19,004 hectare is grazing land. Topographically,
major health and management problems of livestock in about 85% of the land is featured by plain plateaus and
many developing countries. The most economically covered by various bush formation, low woods mainly
important ixodid ticks of livestock in tropical regions every green lands and some semi-humid and humid
belong to the genera of Hyalomma, Rhipicephalus and highland vegetation, with major agricultural products like
Amblyomma [9]. teff, wheat, sorghum, maize and pulse crops; 8%
A complex of problems related to ticks and tick-borne mountain, 4.8% valley and 2.2% is water body covered
diseases of cattle created a demand for methods to control land. This district has 45 kebeles, 40 of which are rural and
ticks and reduce losses of cattle production and the remaining 5 are urban with an estimated human
productivity [10]. Control of tick infestations and the population of 291,000 [14].
transmission of tick-borne diseases remain a challenge for According to the Dembia Woreda Rural Development
the cattle industry in tropical and subtropical areas of the and Agricultural Planning Office (DWRDAPO, 2014) the
world. Tick control is a priority for many countries in district has a livestock populations of cattle, 243842 (local)
tropical and subtropical regions [11]. and 3435 (cross), sheep (58601), goat (18,659), mule (269),
In Ethiopia, there are 47 species of ticks found on horse (58), donkey (20205), poultry local (147720) and
livestock and most of them have importance as vectors for cross (975) and bee colonies are kept in three categories
diseases and also have damaging effect on skin and hide of bee hives: traditional (20336), transitional (120) and
production [12]. Ticks, besides being important vectors modern (862) bee hives.
for diseases like theilerosis, anaplasmosis, babesiosis and
ehrlishiosis in domestic animals; they also cause Study Design: A cross-sectional study was carried out in
nonspecific symptoms like anemia, dermatosis, toxicosis cattle which were managed most extensively and some
and paralysis [13]. semi-intensively in the study area. In this study a simple
Although different tick species are widely distributed random sampling techniques was employed from a
in Ethiopia and a number of researchers reported the population cattle which were brought to kolladiba
distribution and abundance of tick species in different veterinary clinic. Cattle which were included in the sample
parts of the country; it has not been yet enough to have were examined carefully for the presence or absence of
the country wide distribution figures and their burden. ticks on their body parts. Then the collected ticks were
Thus, the current study was designed in Dembia district carefully examined to group them in to their genera and
where previous studies didn’t touch with the following species levels using the guide indicated in Walker et al.
objectives. To assess the prevalence of major ixodid tick [15].
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Study Population: The study subjects were cattle of and easy for identification [15]. The count of ticks from
different breed, age and sexes brought to Dembia district half body zone of each animal was doubled to give the
veterinary clinic. The origins of these animals were from total number of ticks per animal, assuming equal number
different kebeles in the district. A total of 384 animals of infesting ticks on both sides of an animal. 
(local and cross breed) were randomly selected and
examined. The age, sex, breeds and body condition scores Data Management and Analysis: The information/data
of each animal were also recorded. obtained from history, clinical examination, tick
Sample Size Determination: Taking an estimated worksheet excels. Then descriptive statistics was used to
prevalence of 50%, the minimum sample size at 95% analyze the data using statistical package for social
confidence interval and at 5% precision or accuracy level sciences (SPSS) software version 17. Chi-Square test (x )
the sample size was calculated to be 384 using the formula with computed p-value of less than 0.05.was used to
given by Thursfield [16]. determine the statistical significance association of tick
1.96 Pexp (1-Pexp) body condition scores. 2
n = ----------------------------
d RESULTS2
Where: n = sample size; Prevalence: In this study a total of 384 animals were
Pexp = minimum expected prevalence = 50% (9.375%) were cross breeds. Then the overall prevalence
1.96 = the value of z at 95% confidence interval of ticks from the total population was found 81.25%
d = desired accuracy level at 95% interval. (312/384). The study was also investigated the types of
Samples and Sampling Methods: Ticks were collected of the animal. The prevalence of ticks in less than one
manually from their attachment site in the host animal year, one to three years and greater than three years was
which was brought to kolladiba veterinary clinic by using found 72.72, 80 and 81.91%, respectively. Based on their
sampling bottle containing 70% alcohol for prolonged sex variation, it was 80.84 % in males and 81.76% in female
storage. Then samples were transported to Gondar animals. Variation in breed also matters its prevalence rate
university veterinary parasitology laboratory for the in that local breeds were affected less as compared with
identification of the major ixodid ticks genera and species cross breeds; 80.46% and 88.9%, respectively. Poor body
level as well. Cattle were categorized into three age groups conditioned animals were found severely affected with
according Aiello and Mays [17]. These are <1 year, 1- ticks than medium and good body condition animals as
3years and >3years), breed (local and cross) and body seen in (Table 1).
condition score (poor, medium and good).
Tick Collection and Identification: After the selected Amblyomma, Hyalomma and Rhipicephalus were
animals were restrained properly, all visible adult ticks identified in the study period. From the total ticks
were collected from their half body part manually by using collected, Amblyomma, Hyalomma and Rhipicephalus
forceps. Ticks with their intact mouthpart were collected account 20.74, 20.33 and 58.92 % respectively (Figure 1).
carefully for proper species identification and they were
preserved in 70% alcohol as outlined in Jana and Rajput Species Identified: The most important species
et al. [18]. Then it was labeled with the date of collection, encountered from the genus was Rhipicephalus
age and sex of the hosts. They were identified by using a decoloratus 40.86% (593/1451). From the genera
stereomicroscope according to standard identification Amblyomma tick three species were identified namely; A.
keys given by [15]. During processing, the tick sample in varigatum13.64% (198/1451), A. cohaerens 5.21%
each sampling bottle were transferred to a petridish, (75/1451) and A. lepidum 1.92% (28/1451). The genus
unwanted foreign materials such as hair, dry skin and Hyalomma was represented by 12.96% of Hyalomma
other dirt were removed. The ticks then spread on filter marginatum and 7.36% Hyalomma truncatum.
paper to absorb excess preservative fluid. Ticks with dirty Rhipicephalus was also identified in R. evertsi-evertsi
scutum were rubbed on filter paper to make them clean 11.51% (167/1451) and R. simus 6.54% (95/1451) (Fig. 2).
identification and observations were entered to Microsoft
2
infestation rate with sex, breeds, age groups as well as
examined. Among these 348 (90.625%) were local and 36
the ticks genera and their spatial distribution on the body
Tick Identification: Four general of ticks namely
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Table 1: Prevalence of ticks with relation to different risk factors in both cross and indigenous cattle in Dembia District (from December, 2013-May, 2014)
Risk Factors Animals Examined Animals Positive Prevalence (%) P-value x2
Age
Less than one year 11 8 72.72
One to three years 80 64 80 0.252 7.818
Greater than three years 293 240 81.91
Sex
Male 214 173 80.84 0.335 3.394
Female 170 139 81.76
Body condition score
Poor 100 98 98
Medium 180 137 76.11 0.000 49.72
Good 104 77 74.04
Breed
Local 348 280 80.46 0.182 4.865
Cross 36 32 88.9
Table 2: Proportion and host body site distribution of tick species
Species of ticks Number of ticks Predilection sites
Amblyomma variegatum 198 Scrotum, brisket, belly, dewlap, vulva, perineum
Amblyomma cohaerens 75 Udder, vulva, dewlap, perineum, belly, brisket
Amblyomma lepidum 28 Udder, vulva, dewlap, perineum
Rhipicephalus decoloratus 593 Dewlap, ears, scrotum, brisket, udder, flank, legs
Hyalomma marginatum 188 Under, tail, anus
Hyalomma truncatum 107 Udder, under tail, scrotum, anus
Rhipicephalus evertsi-evertsi 167 Udder, tail, vulva, anus
Rhipicephalus simus 95 Ear, tail tuft, udder, dewlap, brisket
Fig. 1: The tick genera identified and their proportion
Fig. 2: Species of ticks identified and the frequency of occurrence in Dembia district
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Ticks Body Part Distribution: Ticks were found widely in 1996 which is off course a country report. Hyalomma
distributed in different parts of the hosts’ body such as
ear, neck, tail, mammary gland, brisket, belly,
udder/scrotum and perinial region. Of these sites
udder/scrotum, dewlap, anal area and tail regions were
most infested parts of the animal’s body and face and
neck was the least affected (Table 2).
DISCUSSION
The total tick infestation prevalence was found
81.25%. This result was in agreement with the findings of
Regassa [19] who reported a prevalence of 82% in Borena
province of southern Oromia. However, this finding is
greater than the reports of Kassa and Yalew [20] with a
prevalence of 33.21% in Haramaya district and
Tesfaheywet and Simeon [21] a prevalence of 16.0% in
Benchi Maji Zone of the Southern Nations and
nationalities of Ethiopia. In contrast to this, Nigatu and
Teshome [22] were reported a higher prevalence of ticks
(89.4%) from Western Amhara Region. 
Amblyomma, Hyalomma and Rhipicephalus were the
three important genera of ticks encountered with a total
prevalence of 20.74, 20.34 and 58.92% respectively. The
genus Rhipicephalus tick was greater in prevalence in
this study than Kassa and Yalew’s report in 2012 from
Haramaya district (31.4%), Sileshe’s [23] a country report
(21%) and Tamiru and Abebaw’s [2] in Asella (15.4%). But
it was reported in a greater prevalence rate (45%) than the
current study (40.86%) in Bossena and Abdu’s [24] study
in and around Assosa. 
Amblyomma tick infestation was indicated higher in
studies of Kassa and Yalew [20], Tamiru and Abebaw [2],
Bossena and Abdu [24] and Sileshe [23] with a prevalence
of 47.16, 60.1, 45 and 40% respectively. The most
important Amblyomma tick species encountered in this
study were A. variegatum, A. cohaerens and A. lepidum
with prevalence rates of 13.64, 5.21 and 1.92%
respectively. Bossena and Abdu [24] from in and around
Assosa reported almost similar results for the occurrence
of A. variegatum (15%). But Nigatu and Teshome [22]
from western Amhara, Tamiru and Abebaw [2] from
Asella, Kassa and Yalew [20] from Haramaya district and
Nibret et al. [25] from Chilga District found 49.2, 48.2,
38.87 and 51.19%, respectively. However, lower
prevalence of A. variegatum (4.7%) was recorded in the
research findings of Tesfaheywet and Simeon [21] from
Benchi Maji Zone.
The genus Hayalomma tick (20.34%) prevalence in
this study was much greater than Sileshe’s  report  (1.5%)
species prevalence reported by Regassa [19]; H.
truncatum and H. marginatum (0.56 and 0.08%) and by
Tamiru and Abebaw [2]; H marginatum (2.5%) were also
much less than current findings of this study; H.
marginatum of 12.96% and H. truncatum 7.36%. 
In this study, Rhipicephalus tick was found
represented by two species namely R. evertsi evertsi
(11.51%) and R. simus (6.54%). The findings of Tamiru and
Abebaw [2], Kassa and Yalew [20], Bossena and Abdu
[24] and Nibret et al. [25] were 22, 14.66, 15.6 and 18.22%
for R. evertsi evertsi respectively. These were greater in
picture than the current study. However, studies by
Nigatu and Teshome [22] indicated lesser prevalence of
6.6% from western Amhara Region. 
Certain risk factors were also found involved in the
variations of the prevalence of ticks in the study area.
These were sex, age, breed and body condition scores. 
Male animals were found slightly less affected than
female counter parts (in male 80.84% and in female it was
81.76%) with no statistical significance (P- value>0.05 and
X = 3.394). This result is concurred with the results of2
Tesfahewet and Simeon [21] and Kassa and Yalew [20]
where the p-values were > 0.05. This might be due to
equal opportunities of oxen and cows to tick infestation
in their production as well as in their management
condition.
The prevalence of ticks was 98, 76.11 and 74.04% in
poor, medium and good body condition scores. It appears
with statistical significance association where the p value
is less than 0.05 and chi-square 49.72. Similar finding was
indicated in Bossena and Abdu [24]. The higher
prevalence of ticks in the poor body condition scores
than other counter parts could be due to the less
resistance of weak animals to ticks infestation. 
Age also matters in the prevalence of ticks in cattle in
the study area. In those less than one year it was 72.72%
while in one year to three year and greater than three
years were 80 and 81.91% respectively. Yet it exists no
statistical significance difference (p> 0.05) between the
age groups. Similar findings were reported by Kassa and
Yalew [20] and Tesfahewet and Simeon [21]. However,
Bossena and Abdu [24] reported that exist statistical
significance difference in the age group. But the
prevalence of ticks in all the researchers indicated that
very young animals are affected less than adult animals.
This could be due to the less exposure to field grazing
with other animals in the field. 
Local breeds (80.46%) were affected less than the
cross breeds (88.9%) but with no statistical significance
differences (p>0.05). This result was disagreed with the
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findings of Kassa and Yalew [20] who reported the 3. Getachew, T.,  1995.  Parasites  of  small  Ruminants.
prevalence of tick infestation was significantly higher
(P<0.05) in local breed cattle (58.18%) than cross breed
ones (10.55%) and Tamiru and Abebaw [2]. The burden of
ticks on cattle had statistically significant difference
(P<0.05) between local (mean=13.1 tick/head) and
crossbreed (mean=21.4 tick/head) breed cattle. However,
this finding agrees with the findings of Tamiru and
Abebaw [2] in that the prevalence of ticks was higher in
the cross breeds than local breeds. 
The predilection sites of different tick species were
varied this might be due to A variety of factors such as
host density, interaction between tick species, time and
season and inaccessibility for grooming determine the
attachment site of ticks [13]. The predilection sites found
in this study corroborate with those reported by other
authors Seyoum [26] and Behailu [27]. 
CONCLUSION
The important and abundant tick species investigated
in the study area were R. (B.) decolaratus, R. evertsi-
evertsi, R. simus, H. marginatum, H. truncatum, A.
variegatum, A. cohaerence and A. lepidium. The study
indicated that there was high burden of ticks in the study
area. However, the attention given to controlling the
infestation had not been sufficient. 
Generally, the distribution of ticks are not fixed but
are determined by a complex interaction of factors such as
climate, host density, host susceptibility, grazing habits
and pasture-herd management. Therefore, effective tick
control program should be formulated and implemented
based on the distribution pattern of ticks and factors
responsible for their distribution. 
Recommendations: Application of acaroids to prevent
and control ticks infestation should be implemented in a
regular manner. Appropriate pasture management in
communal grazing area is important. Further studies on
factors affecting tick burden and tick control strategies as
well as on tick borne diseases are recommended.
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Thelaziasis: Biology, Species Affected and Pathology (Conjunctivitis): A Review
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Abstract: Thelaziasis is an infestation caused by the parasite Thelazia which is transmitted from one host to
another host by the intermediate host face fly. Face fly is a non-penetrate secreto- phagic or tear feeding flies
of the genera Musca. Thelazia is a genus of parasitic round worms that affects the eyes of numerous domestic
animals, including cattle, dogs, cats, sheep, goats and other livestock. Many wild mammals and birds are
affected as well as human. Predilection site of adult Thelazia worms are the eyes and the tissues around it.
Thelazia is a creamy-white slender-shaped ecto- and endo-parasite which measures up to 8-12 mm in males and
12-18 mm in females. The females are viviparous and L1, released into the lachrymal secretions of the definitive
host. Both adult and larval stages live in eyes and cause conjunctivitis, keratitis, lacrimation and ocular
discharge. Various clinical signs are associated with thelaziasis including keratitis, conjunctivitis, lacrimation,
epiphora, photophobia and corneal opacity Thelazia infections occur seasonally and are linked to periods of
maximum fly activity. Adult worms can be removed with fine forceps and by using cotton swabs under local
anesthesia. Pharmacological indications include irrigation of the eyes with 50-75 ml aqueous solution of 0.5 %
iodine and 0.75% potassium iodide has been recommended for T. gulosa and T. skrjabini or applied steroid
ointment, fenbendazole and Ivermectin subcutaneously.
Key words: Thelazia  Bovine  Etiology  Pathology
INTRODUCTION occasionally humans as well. Found in Africa, Asia and
Thelazia is a genus of parasitic round worms that sheep  and goats.  Found  in  Europe  and North America
affects the eyes of numerous domestic animals, including [3-6].
cattle, dogs,  cats,  sheep, goats and other livestock.
Many wild mammals and birds are affected as well. Morphology of the Parasite: Thelazia is a creamy-white
Predilection site of adult Thelazia worms are the eyes and slender-shaped ecto- and endo-parasite which measures
the tissues around it (eye lids, lacrimal ducts and glands up to 8-12 mm in males and 12-18 mm in females. It is a
[1-2]. round tapering on both side in which the anterior sucker
Thelazia californiensis affects dogs and cats, very end and posterior excretory portion is tapered. The cuticle
occasionally humans as well. It is found in Western North bears prominent transverse striations. The male Thelazia
America. Thelazia callipaeda affects dogs and cats, very is  identified  by  ventral curving  of  the posterior  end
occasionally humans as well. It occurs in the Far East, and by  the  number   of   pre-and  post-cloacal  papillae.
Russia and other parts of Europe. Thelazia gulosa affects The spicules are 0.75-0.85 and 0.115-0.13 mm long.
mainly cattle,  less  often sheep and goats. Found  in Asia, Whereas female Thelazia distinguished from male and
Europe and North America. Thelazia lacrymalis affects from different species by the position of vulva and
horses. Found worldwide. Thelazia rhodesi affects mainly oesophago-intestinal junction.Thelazia species have
cattle, less often sheep, goats and horses, very morphological differences such as location of the vaginal
Europe. Thelazia skrjabini affects mainly cattle, less often
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opening, the number  of cuticular transverse striations becomes more serious the cornea becomes cloudy, there
and the number of caudal papillae. The egg is very small is marked lacrimation and the affected eye becomes
and colorless; first-stage larvae (L1) formed special markedly swollen and covered with exudates and pus.
structure like lungworm inside the shell [7-9]. Without treatment a progressive keratitis occurs, there is
Life Cycle: The females are viviparous and L1, released contents of the anterior chamber [7, 9].
into  the  lachrymal  secretions  of  the  definitive  host.
The life cycle is indirect and several non-biting dipteran Epidemiology: A number of species of the nematode
flies of the genus Musca (Muscidae), which feed on genus Thelazia occur in the conjunctival sac and tear
animal ocular secretions, act as intermediate hosts [10-11]. ducts of mammals  throughout  the world. Thelazia spp.
The flies became infected when feeding on the lachrymal are common parasites of cattle, horses, buffalo, sheep,
secretions which contain larvae. The larvae, once in the goat, dromedaries, pigs, cat, dog, including birds and
abdomen of the fly, leave the digestive system and enter humans. These worms are cosmopolitan in their
the haemocoel. In the fly body, the parasites go through distribution. It is the disease caused by the infestation
two moults and develop to the infective third stage and with the parasite nematodes of the genus Thelazia of
the infective third-stage larvae (L3) are released in the different species that infest different host. The disease is
conjunctival sac of receptive hosts. This development mainly seen in summer and autumn when the flies are
occurs in capsules of uncertain origin within the abdomen active [17]. Thelazia infections occur seasonally and are
[9-10 and 12-13]. Thelazia lacrymalis can reach the linked to periods of maximum fly activity. The parasite can
infective stage in 12-15 days Lyons, et al., [22] while this survive in the eye for several years. The infection may
takes 28- 32 days for T. gulosa [12]. The infective larvae persist in symptomless carrier cattle. Survival of larvae
migrate to the head and exit through the mouthparts while also occurs in the pupal stages of flies during the winter
the flies feed on the eye exudates [14]. Within 3-6 weeks [9].
the larvae mature and the adult worms deposit their ova Thelaziasis is an infestation caused by the parasite
into the conjunctional sac and lacrimal ducts of the new Thelazia  which  is  transmitted  from  one  host to
host. In the definitive host, Thelazia have been found in another host by the intermediate host face fly. Face fly is
various tissues of the orbit (socket) of the eye including a   non-penetrate   secreto-phagic   or  tear  feeding  flies
within the eyelids, in the tear glands, tear ducts, third of  the  genera  Musca  (family  Muscidae), Phortica
eyelid (nictating membrane) or in the eyeball itself [15]. (family Drosophilidae), or Fannia(family Fannidae).
Pathogenesis: Localized irritation and inflammation is by the genus Musca (family Muscidae). The species
likely due to the serrated cuticle of the worms, especially Musca autuminalis and occasionally Musca domestica,
for T. rhodesi [10]. Invasion of the lachrymal gland and Musca larvipara and Musca  amica  transmit when
excretory ducts may cause inflammation and necrotic feeding on the tears [7].
exudation. Mild to severe conjunctivitis and blepharitis
are common. Also, keratitis, including opacity, ulceration, Clinical Manifestation: Various clinical signs are
perforation and permanent fibrosis, may develop in severe associated with thelaziasis including keratitis,
cases, particularly with T. rhodesi infections in cattle [10]. conjunctivitis, lacrimation, epiphora, photophobia and
Both adult and larval stages live in eyes and cause corneal opacity [15, 18-19] reports  that conjunctivitis in
conjunctivitis, keratitis, lacrimation and ocular discharge T.  rhodesi  infections  coincided with the dying off of
[7, 16]. adult worms and new infection with young individuals.
Adult parasites are found behind and in the Oakley [20] described a group of calves showing signs of
nictitating membrane, lacrimal and naso-lacrimal ducts and lacrimation, keratitis and cornial opacity in which the
on the surface of the conjunctiva. However, in many presence of Thelazia gulosa was demonstrated. Flies are
cases eyeworms have practically no pathogenic effect on usually clustered around the eye because of the excessive
the host, especially in the larger animals. However, there secretion. In severe cases, the whole cornea can be
can be no doubt that the parasites do cause disease of the opaque [4]. The localization of the eye worms in the
eye. Lesions may occur in one or both eyes; initially there anterior or posterior chants or in vitreous body and retina,
is a mild conjunctivitis which may progress to congestion inducing clinical symptom, such as, decreased vision,
of the conjunctiva and the cornea. As the condition black spots in visual field, photophobia, excessive
ulceration of the cornea leading to protrusion of the
Bovine Thelazia is transmitted from one to another host
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lacrimation ocular congestion, aqueous humor turbidity Michalski [23] found 2 ml of levamisole injected in the
and sometimes purulent exudates under the anterior subconjunctival sac to be more effective than levamisole
chamber [1]. In animal hosts; infestation may be given orally. Eye slaves containing 4% morantel tartrate
asymptomatic, though it frequently causes watery eyes or 1% levamisole have also been used with success.
(epiphora), conjunctivitis, corneal opacity, ulcerative
keratitis, follicular hypertrophy of the conjunctiva and REFERENCES
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Abstract: This study was conducted in Bahir Dar town, from November, 2013 to April, 2014 to assess the
knowledge, attitudes and practices (KAP) on rabies and associated factors among the community of Bahir Dar
town. A cross-sectional study design and multistage sampling procedures were employed to select households
for this study. Administrative areas were randomly selected from the town. Kebeles were selected using lottery
method from list of kebeles in each administrative area, followed by selection of households from each kebeles
using systematic random sampling method. The data were collected from 423 households through face to face
interview using pretested and structured questionnaires. SPSS Windows version 16.0 was used for data
analysis. Descriptive statics techniques and Pearson’s chi squares analysis were used to manage the data and
the association between outcome (KAP) and explanatory variables. Of the 410 respondents interviewed, 283
(69%) of them were males and 127 (31%) females and 303 (73.7%) were between 15-29 years old. The majority
of the respondents 303 (73.7%) were Orthodox. Almost all of the respondents indicated that they had previously
heard about rabies. The majority of the study participants 263 (64.1%) had good level of KAP. There was strong
association between KAP scores and sex (x =69.624, p<0.05); educational level (x  =1.893, p<0.05); occupation2 2
(x  =58.554, p<0.05) and household size (x =38.069, p<0.05). Generally these findings indicate that the Bahir Dar2 2
community has good knowledge about rabies. But a need for educational outreach in Bahir Dar town to raise
accurate knowledge on mode of transmission, symptoms and appropriate prevention and treatment measures.
Key words: Attitude  Community  Knowledge  Practice  Rabies
INTRODUCTION a scratch or skin abrasion, or  a  mucous  membrane  [3].
Rabies is encephalitis, almost inevitably fatal 3-12 weeks but can range from several days to months,
zoonotic disease. Etiologic agent of this disease is the rarely exceeding 6 months [4, 5]. Clinical signs of this
rabies virus belonging to  the  genus Lyssavirus and disease appear following migration of the virus from the
family Rhabdoviridae [1]. It has worldwide distribution. bite site to the central nervous system, the duration of
Humans and nearly all mammals are susceptible. Beside which is highly variable depending on several factors
poliomyelitis and pox, rabies is one of the longest known including the distance of the bite site to the brain [6].
infectious diseases in human history [2]. Rabies virus Rabies is endemic in developing countries of Africa
infection most commonly occurs when a rabid animal bites and Asia and most human deaths from the disease occur
an animal or a person. Rabies also occurs when infected in these endemic countries. Human mortality from endemic
saliva from a rabid animal contaminates an open wound, canine  rabies  was estimated to be 55, 000 deaths per year
In domestic animals, the incubation  period  is  generally
2
exp exp
2
1.96 x P (1-P )
n=
d
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and was responsible for 1.74 million disability  adjusted and 113,535 women; 180,174 or 81.16% are urban
life years (DALYs) losses each year. The annual cost of inhabitants, the rest of population are living at rural
rabies in Africa and Asia was estimated at US$ 583.5 kebeles around Bahir Dar. At the town of Bahir Dar there
million most of which is due to cost of post exposure are 155,428 inhabitants; the rest of urban population is
prophylaxis (PEP) [7, 8]. Ethiopia being one of the living at Meshenti, Tis Abay and Zege towns which are
developing countries is highly endemic for rabies. part of Bahir Dar Special Zone.
Approximately 10, 000 people were estimated to die of
rabies annually in Ethiopia which makes it to be one of the Study Design: Community based cross-sectional
worst affected countries in the world [9]. Dogs are the quantitative study design was used to assess the
principal source of infection for humans and livestock [9]. knowledge, attitudes and practices (KAP) on rabies and
Although rabies is primarily a disease of dogs in Ethiopia, associated factors among the community of Bahir Dar
other domestic and wild animals have also been affected. town.
It is also a common problem among human population
because of high rate of man to dog contact [10]. There is Study Population: Community of Bahir Dar town living in
however, lack of information to determine the magnitude
of rabies in man and other domestic animals in the country
[11, 12].
In Ethiopia individuals who are exposed to rabies
virus often see traditional healers for the diagnosis and
treatment of the disease. These widespread traditional
practices of handling rabies cases are believed to interfere
with timely seeking of PEP. Rabies victims especially from
rural areas seek PEP treatment after exhausting the
traditional medicinal intervention and usually after a loss
of life from family members [9, 13, 14].
The available information on rabies in Ethiopia is
largely based on passive reports to Ethiopian Health and
Nutrition Research Institute zoonoses laboratory [11], the
only rabies diagnostic laboratory in the country. There is
lack of accurate quantitative information on rabies both in
humans and animals and little is known about the
awareness of the people about the disease to apply
effective control measures in Ethiopia. The objectives of
the present study are to assess knowledge, attitude and
practices (KAP) about rabies and associated factors
among the community of Bahir Dar town.
MATERIALS AND METHODS
Study Area: The study was conducted from November,
2013 to April, 2014 in Bahir Dar town, the capital city of
Amhara national regional state, 578 km Northwest of
Addis Ababa, located between 12°29'N latitude and
37°29'E longitude. The average annual rain fall ranges
from 1200-1600 mm and temperature 8-31°C. The altitude
of the area ranges between 1500m-2300m above sea level.
Based on the 2007 Census conducted by the Central
Statistical Agency of Ethiopia [15], Bahir Dar Special Zone
has a total population of 221,991, of whom 108,456 are men
three randomly selected administrative areas (Sefene
selam, Fasilo and Tana).
Sample Collection and Sample Size Determination: The
required sample size for this study was estimated by
considering 50% of population knowing about rabies
since there is no awareness study on rabies in the area
before. Thus, the sample size was calculated according to
Thursfield [16] using 95% confidence interval and 0.05
absolute precision. This is calculated by using the
following formula:
where
n = Required sample size.
P = Expected proportion of population knowing aboutexp
rabies are 50%.
 d = Desired absolute precision (0.05)2
As a result, 385 study population was selected, 10%
non response rate,
Total sample size = 423 subjects.
Sampling Method, Data Collection Tools and
Procedures: A multi-stage sampling technique was
employed for the selection of the sampling units. From the
entire Primary sampling unit, i.e. 9 administrative areas, 3
were selected by simple random sampling technique.
Kebeles  were  selected  from  each  administrative  area
by lottery method. The number of households to be
included  in  each  administrative  area  was determined by
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proportional allocation based on the total number of
households found in each kebele. From the entire tertiary
sampling unit, Individual household, in the selected
kebeles was selected using a systematic random sampling
technique. From each selected household was further
selected by simple random sampling technique and
interviewed. A pretested structured questionnaire
consisting of closed ended questions was used for this
study. The data were collected via interview. The
questionnaire was first developed in English and then
translated in to Amharic language (native language) for
appropriateness and easiness in approaching the study
participants.
Data Management and Analysis: After collecting, the data
were cleaned and checked for its completeness. Those
incomplete and inconsistent were corrected when
possible and removed otherwise. After complete check-up
the data were coded and entered to Microsoft Excel and
transport to SPSS version 16.0 statistical packages for
windows and analysis made. The frequency distribution
of both dependent and independent variables were
worked out by using descriptive statics techniques
(Frequencies, mean, SD and percentage). Association
between independent variables and KAP scores on rabies
was calculated using Pearson’s Chi square.
RESULTS
Socio-Demographic Characteristics: A total of 410
respondents were responded to the questioner, which
yields a response rate of 96.9%. More than half 283
(69.0%) of the interviewed were males. Regarding age
group, 303 (73.3%) of the study participants were between
15-29 years old. The majority of the respondents 304
(73.7%) were Orthodox followed by Muslim 118 (14.4%).
Concerning educational status, 155 (37.7%) of the
participants had completed college. From the total
respondents about 142 (34.5%) were government
employees. Regarding family size, 224 (54.5%) participants
were from family size of one to three persons and similarly
165 (40.1%) study participants reported that their monthly
incomes were above 2000 birr (Table 1). Three hundred
fifty six (86.6%) of respondents heard information from
informal sources, such as traditional healers neighbors,
friends and relatives and 44 (10.7%) of study participants
from formal (Radio/Television, Books/magazines) and
others 10 (2.4%) from mixed sources. Eighty Five (20.7%)
of respondents had a dog and 249 (60.6%) of study
participants were experience on previous animal bite.
Table 1: Socio-demographic information of the study participants in Bahir
Dar town (N= 410), 2014.
Sociodemographic characteristics Frequency/number Percent
Sex
 Male 283 69
 Female 127 31
Age (in years)
 15-29 303 73.3
 30-45 85 20.7
 >45 22 5.6
Household size 
 1-3 224 54.5
 4-6 110 26.8
 >6 76 18.5
Monthly Income(birr)
1000 96 23.4
 1001-2000 149 36.3
 >2000 165 40.1
Educational status
 Illiterate 41 10
 Primary school (1-8) 32 7.8
 Secondary school (9-10) 107 26
 College 155 37.7
 First degree and above 76 18.5
Occupation
 Government employees 142 34.5
 Private employees 13 3.2
 Merchant 192 46.7
 Unemployed 53 12.9
 Others 10 2.4
Religion
 Orthodox 303 73.7
 Muslim 53 12.9
 Protestant 35 8
 Catholic 21 5.1
Community KAP about Rabies in Bahir Dar town:
Twenty nine questions were asked for each respondent
regarding cause, sources and mode of transmissions,
clinical singes and prevention practices and treatment
measures of rabies. Which was resulted in a response of
either, choose the correct answer (had got one mark) or
wrong answer (had got zero  mark)  for  each  question.
The number of questions for which the respondent gave
correct responses was counted and scored. This score
was then pooled together and the mean score was
computed to determine the overall KAP of respondents,
Respondents who score greater than or equal to the mean
value (Mean=6.41, SD=1.56) grouped to good KAP and
less than the mean value Poor KAP level.
The data show that about two hundred sixty three
(64.1%) of the study participants were found to have
good KAP about rabies and one hundred fourty seven
(35.9%) were found to have poor KAP level.
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Table 2: Knowledge of participants related to cause, mode of transmissions Table 4: Practices and attitudes to prevent rabies after suspected animal/dog
and host range of rabies in Bahir Dar town (N=410), 2014
Characteristics Frequency/number  Percent
Cause of rabies
 Psychological problem 10 2.4
 Associated with sprit 32 7.8
 Virus 32 60.1
 Shortage of feed and water 99 24.1
 I do not know 22 5.7  I don’t know 33 8.3
Susceptible hosts
 Human 54 13.1
 Dog 20 4.9
 Cattle 
 Equines 
 Sheep and Goat 
 Wild animals
 Human and dogs 88 60.3
 All of these 248 21.4
Transmitted from animal to human
 Yes 390 94.9
 No 20 5.1
Mode of transmission from rabid animal to other animals/human
 Biting 
 Scratching 192 46.7
Licking open wound/ mucous membrane 
 All 33 8
18 45
Most common source of rabies
 Dog 293 71.3
 Cat 95 23.1
 Others 22 5.4
Table 3: Knowledge of participants related to clinical signs and fatal nature
of rabies in Bahir Dar town (N=410), 2014.
Characteristics Frequency/number Percent
Clinical signs
 Stops eating and drinking 52 12.7
 Biting and change in behavior
 Paralysis 22 5.4
 Salivation 21 5.1
 Hydrophobia 
 All of these 315 76.8
Easily treated after the onset of clinical signs 
 Yes 164 39.9
 No 226 55.2
 I don’t know 20 4.9
Fatal nature of the rabies
 Yes 390 94.9
 No 20 5.1
Knowledge of Participants Related to Cause, Mode of
Transmissions and Host Range of Rabies: Almost all
(99%) respondents were familiar with the disease and
gave it slightly different local names (e.g. ‘Kelebat’,
‘Likefit’, ‘Yebed wusha beshata’) which all mean
madness. Of those respondents, 247 (60.1%) were know
that virus is the cause of rabies, 390 (94.9%) were know
that rabies transmitted from animal to human and, 293
(71.3%) were aware that dog is the most common source
of rabies (Table 2).
bite in Bahir Dar town (N=410), 2014. 
Characteristics Frequency/number Percent
Immediate action after bite of rabid animal at home
 Tie the wound with cloth 76 18.5
 Wash with water and soap 291 70.8
 apply herbal extract 10 2.4
Seek after bite of rabid animal 207 50.4
 Health center(vaccination) 162 41.2
 Traditional healer 41 9.4
 Holly water
Attitude to anti-rabies vaccine 176 42.8
 Positive 234 56.9
 Negative 
At which stage of anti-rabies vaccine is effective after a suspected animal bite
 Immediately 229 55.7
 Later 10 2.4
 At any time 129 31.4
 I don’t know 42 10.2
Actions taken for rabid animals 11 2.7
 Let free 76 18.7
 Tie 323 78.6
 Killing 
Measures to control stray dogs
 Killing 184 44.8
 Animal birth control 32 7.8
 Aware the owner 63 15.5
 Ting 131 31.9
Knowledge of Participants Related to Clinical Signs and
Fatal Nature of Rabies: Three hundred ninety (94.9%) of
study participants answered that rabies is a dangerous
and fatal disease.
Practices and Attitudes to Prevent rabies after Suspected
Animal/dog Bite: Two hundred ninety one (70.8%) of the
respondents washed the wound with water and soap
immediately, 207 (50.4%) seek health center, 176 (42.8%)
had positive attitude for anti-rabies vaccine and 229
(55.7%) were aware of taking anti-rabies vaccine
immediately after a suspected animal/dog bite.
Factors Associated with Community KAP on Rabies in
Bahir Dar Town: Association between independent
variables and KAP scores on rabies was calculated using
Pearson’s Chi square (Table 5). There was significantly
association between KAP scores and sex (x = 69.624, p <2
0.05). The good scores were higher in males (53.4%) than
females (10.7%). Educational status was significantly
associated with KAP scores (x =1.893, p < 0.05). All2
respondents with first degree and above education levels
had good KAP of rabies.
Global Veterinaria, 13 (3): 348-354, 2014
352
Table 5: Relationships between KAP scores about rabies and some key
independent variables among study respondents of Bahir Dar
town (N=410), 2014. 
Variables Good Poor x P value2
Sex
 Male 129(53.4%) 64(15.6%) 69.624 0
 Female 44(10.7%) 83(20.2%)
Age (in years)
 15-29 187(45.6%) 116(28.3%) 13.089 0.01
 30-45 54(13.2%) 31(7.6%)
 >45 22(5.4%) 0(0%)
Household size 
 1-3 151(36.8%) 73(17.8%) 38.069 0
 4-6 47(11.5%) 63(15.4%)
 >6 65(15.9%) 11(2.7%)
Monthly Income(birr)
1000 45(11%) 51(12.4%) 33.16 0
 1001-2000 86(21%) 639(154%)
 >2000 132(32.2%) 33(8%).
Educational status
 Illiterate 0(0%) 41(10%) 1.893 0
 Primary school (1-8) 0(0%) 32(7.8%)
 Secondary school (9-10) 64(15.6%) 42(10.2%)
 College 123(30%) 32(7.8%)
 First degree and above 76(18.5%) 0(0%)
Occupation
 Government employees 120(29.3%) 22(5.4%) 58.554 0
 Private employees 3(0.7%) 10(2.4%)
 Merchant 108(26.3%) 84(20.4%)
 Unemployed 32(7.8) 21(5.1%)
 Others 0(0%) 10(2.4%)
Religion
 Orthodox 187(45.6%) 116(28.3%) 8.782 0.32
 Muslim 43(10.5%) 10(2.4%)
 Protestant 22(5.4%) 11(2.7%)
 Catholic 11(2.7%) 10(2.4%)
Source of information
 Formal 24(5.9%) 20(4.9%) 21.037 0.06
 Informal 239(58.9%) 117(28.5%)
 Mixed 0(0%) 10(2.4%)
Dog ownership
 Yes 225(54.9%) 110(26.8%) 7.252 0.07
 No 38(9.3%) 37(9%)
Family exposure to animal bite
 Yes 89(21.7%) 72(17.6%) 9.062 0.08
 No 174(42.4%) 76(18.3%)
DISCUSSIONS
The findings of this study indicated that, about
64.1% of the respondents had good level of knowledge,
attitude and practices about rabies. In contrast to this
finding higher knowledge, more positive attitudes and
higher scores in practice indicators regarding rabies was
reported from Sri Lanka [17]. This difference probably is
explained by the lack of health education programs about
rabies in Ethiopia. Almost all respondents had heard
about rabies from different sources. This finding was
higher when compared with that reported lower
proportion (68.7%) in a survey of knowledge, attitudes
and practices about animal bite and rabies in general
community in India and in Zimbabwe, but KAP level in
these countries is higher [18]. This is mainly because of
the fact associated with the source of information
determining the appropriateness of the knowledge
transferred. This is supported by the result obtained in
this study that only 10.7% of respondents receive
information about rabies from mass media (formal source).
However, such information tended to be superficial and it
did not adequately enable public to acquire appropriate
level of knowledge on rabies.
Of those respondents, 39.9% had misunderstanding
on the cause of rabies. This result is lower when
compared with the result obtained from study conducted
in Gondar and Dabat, Ethiopia indicated that most of
respondents believe that the disease in dogs is caused by
starvation; thirst and prolonged exposure to sun heat [19].
This could be due to study area and community
awareness difference.
In the present study, 45% respondents knew the
correct mode of transmission which is consistent with the
finding of Lai [20], who reported that 49.2% answered
correctly concerning transmission. However, the study
conducted in Addis Ababa [21] among the community
indicated that higher proportion of study participants had
correct responses regarding the route of exposure
compared to the result found in this study which could be
due to better source of information.
This KAP analysis revealed that 94.5% of
respondents recognize rabies as danger and a fatal
disease, 21.4% know that all warm blooded animals are
susceptible to rabies and 71.3% aware that dogs are the
most common source of rabies. This result is consistent
with a study conducted in the city of New York, USA
reported that 94.1% of the study participants know rabies
as a killer disease and 73.5% of the respondents identified
that dogs are major sources for the spread of rabies in
human population [22]. However, in this study, majority
of the respondents (71.9%) know that rabies can affect all
warm blooded animals. A study conducted in canine
rabies endemic countries also testify similar results [23].
About 76.8% of the respondents were aware of common
clinical signs of rabies in animals. This finding is
supported by study done in Nigeria [24].
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The good scores were higher in males (53.4%) than found to be significantly associated with KAP on rabies.
females (10.7%). The statistically significant difference Therefore, based on the above conclusion the following
(P<0.001) in KAP score between males and females might recommendations are forwarded:
be due to increased activity of males in their daily life
compared with females and better chance of acquiring The Bahir Dar Health Office Administration should
correct information about rabies. The other factor that provide periodic education to raise community
identified to be significantly associated with knowledge knowledge on rabies and provide accurate
on rabies was educational status. Statistically significant information targeted to people who have lower
association (P<0.001) was observed between KAP score educational level, housewives or females more
and educational levels where by higher levels of commonly present at home and small number of
educations were associated with higher knowledge children in the household (limited social
scores. All respondents with first degree and above communication).
education levels had good KAP of rabies. The possible The Amhara Regional Health Bureau should also
explanation could be educated person would have better design accurate and urgent Community based rabies
information access and can easily understand the disease. education program with emphasis on mode of
This result is also supported by the result of the studies transmission, clinical signs and immediate benefits of
conducted in Flagstaff [25]. wound management and need for Anti-rabies vaccine
This study found that, 70.8% of the respondents following dog bite.
know that wound washing is immediate action after dog The Federal Ministry of Health and Ministry of
bite. This result highly lower than studies done in Bhutan Agriculture should work in cooperation with
[26]. This difference might be due to respondents believed information sources like radio, television programs
that the infection could be treated with herbs. Half of and newspapers to forward information related to
respondents (50.4%) sought medical care from health rabies for enhancing the level of knowledge of the
centers after being bitten by dogs, in contrast in Sri Lanka community about the deadly nature of the disease
almost all respondents agreed to consult health and the availability of preventive measures like
professional in case of animal bite (Gino et al., 2009). This vaccinations both for human and animals.
may be due to lack information and unavailability of Furthermore, the respective Federal Offices should
health centers in immediate vicinity. In agreement with increase the availability and distribution of vaccine in
India’s surveyed population (42%) preferred household different health centers.
treatment such as chili application [27], 49.6% participants
of this study had strong belief on traditional medicine. ACKNOWLEDGEMENTS
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ABSTRACT: Rising urban population growth, limited municipal resources and the complexity of municipal
waste management in both industrialized and developing countries have complicated the relationship between
environmental management and the health of urban inhabitants. The main objectives of this research was to
identify the public health impacts of the existing waste management problems, to encourage investment on
waste recycling and management systems in Amhara region. Institutional based cross-sectional study design
was used for assessing the Public Health Impacts of Waste Management Problems at Selected Abattoirs and
Hospitals in Amhara Region, namely Bahir Dar and Gondar Towns and Dashen brewery factory in Gondar
towns from July, 2012 to June, 2013. The sample size of the study was calculated using the formula for the
estimation of single proportion, which gives a total of 421 study subjects, including 10% non response rate and
then systematic random sampling technique was employed for selection. The source populations were all
neighboring residents, employees and clients of the institutions. The respective towns neighboring resident
households were recorded and have house number in their administrative area. The data collecting
questionnaires was pre-tested out of the study population and the questionnaire was translated to Amharic
(native language) ahead of time. After complete check-up of the collected data, it was coded and entered to
SPSS version 20.0 statistical package for windows and analysis was made. The study result indicated that the
waste management system of the study areas are very poor, associated with diverse public health impacts; the
majority of the respondents judged their work environment as dirty, 306 respondents (72.7%) and only very few,
34(8.1%) of the respondents judged as clean, indicating that their respective institution does not have an
appropriate waste management system. It can also be concluded that there is a big gap on the knowledge,
attitude and practice of the community on these institutions on waste collection system and recycling of the
institutions is weak, where 370 of them (87.9%) replied that they still did not re-use their wastes; instead they
dump wastes to rivers 404(96%). Unlike hospitals and abattoirs of the study areas, Dashen Brewery Factory
has a good overall management of the waste water, water usage and  use  of treated water for other purposes
like agriculture and its effectiveness. It is highly recognized that the existing waste collection and disposal
services are inadequate both in terms of coverage and sanitary treatment of the wastes in hospitals, abattoirs
and their surroundings. To improve this, the hospitals and abattoirs have to capacitate themselves to safely
mange their wastes with relevant manpower and equipment both qualitatively and quantitatively, increase waste
storage sites, re-usage of waste water and recycling of treated water, taking the good experience of Dashen
brewery factory and distribute at reasonable distances for efficient use.
Key words: Waste  Wastewater  Waste Management Problems  Health Impacts  Recycling
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INTRODUCTION Hence, the significance of developing this type of
Rising urban population growth, limited municipal environmental management program with the view to
resources and the complexity of municipal waste inculcate the attitude of hygiene. The Regional indigenes
management in both industrialized and developing will also become aware of the environmental protection
countries have complicated the relationship between laws and the need to involve the community in the effort,
environmental management and the health of urban as the government is saddled with other equally urgent
inhabitants [1-7]. The combined effects of casual disposal responsibilities. This study has the additional advantage
of wastes, insufficient waste collection service and of influencing other researchers to replicate the process
inadequate waste disposal facilities always had serious in their other communities.
adverse implications for public health. Among these are Abattoirs  have  been  identified as large consumers
the direct transmission of diseases and the spread of of water, the annual water consumption of the red meat
epidemics, degradation of the quality of the urban and industry, as recorded in 1989, is approximately 5.8 million
natural environments and, most importantly, the social cubic meters. Approximately 84 % of this water is
reinforcement of poor hygienic habits and practices, all of discharged as wastewater containing high organic loads
which compose a vicious cycle [8- 11]. including suspended matter. Abattoirs are classified as
The inclusion of hazardous waste, health care waste intensive energy users. The consumption of energy
and excreta (although in small quantities) in the urban contributes to greenhouse gas emission and water
waste stream complicates the search for practical consumption. Whereas abattoirs require high quality
responses  to  the  problem  of maintaining the health of water due to the processing of a material destined for
the public. For example, the potential spread of AIDS, human consumption, discharges from these facilities
SARS and other infectious diseases through the significantly contributes to the organic load of raw
discharge of health care wastes into the general urban sewage treated at sewage treatment plants and in addition
waste  stream  is  a   continuous   and   growing  threat. there are the problems with regards to disposal of solid
The implications of inadequate municipal waste wastes [16- 19].
management upon the health of the  public  are serious The study will focus on the public health implications
and they cannot be ignored [12-15]. of generating, collecting, processing and disposing
Urban environmental pollutions are caused by human wastes in selected abattoirs, hospitals and factory and on
activities  through  generation  and  disposal  of  wastes. methods of managing the risks to the health and safety of
It has been established that the non-degradable the general public and of the personnel involved in
compounds such as dichlorodiphenyltrichloroethane collection and disposal of wastes. The approach adopted
(DDT), dioxins, polychlorinated biphenyls (PCBs) and for this research work is to follow the various key stages,
radioactive materials can reach dangerous levels of from generation through final disposal and in the process
accumulation as they are passed up the food chain into to find out common public health impacts on both the
the bodies of animals and humans. For example, molecules public and the workers who directly handle the wastes.
of toxic compounds may collect on the surface of aquatic It is hoped that the research shall encourage the
plants without doing much damage to the plants. A small industry to continue to develop and implement
fish that grazes on  these  plants accumulates a high technology and management practices that will enable it
concentration of the toxin. Larger fish or other carnivores to meet requirements in terms of the environmental
that eat the small fish will accumulate even greater and legislation through creating environmental awareness,
possibly life-threatening, concentrations of the minimizing  the  use   of   raw   materials   and  utilizing
compound. This process is known as bioaccumulation. cost-effective methods for handling, treatment and
Because humans are at the top of the food chain, they are disposal  of  wastewaters  and  solid wastes generated.
particularly vulnerable to the effects of non degradable This will result in a reduction in the practices of illegal
pollutants. This was clearly illustrated in the 1950s and dumping of solid wastes and discharges of wastewater
1960s when residents living near Minamata Bay, Japan, into the natural environment and  thus minimize the
developed nervous disorders, tremors and paralysis in a degree of environmental degradation generated from
mysterious epidemic. More than 400 people died before abattoir and hospital wastes. In view of this, proper
authorities discovered that a local industry had released assessment of the public health impacts of waste
mercury into Minamata Bay [16-17]. management      problems      at      selected    organizations
project is obvious. It would encourage participatory
22
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(abattoirs, hospitals and factory) is needed. Hence, the
main objectives of this work were to identify the possible
public health impacts of the existing waste management
problems, to encourage investment on waste recycling Where; N = Sample size 
and consultation on waste disposal and management
systems on the selected organizations of the Amhara P = Proportion  assumed (50%, no research
region. conducted on this area) 
MATERIALS AND METHODS population or Desired precision (5%)
Study Area: The study was conducted at selected certainty.
institutions in Amhara region, namely Elfora abattoir,
Gondar University Teaching Hospital and Dashen
brewery factory in Gondar town and Felege-Hiwot
Hospital and abattoir of Bahir Dar town. The study area
mainly, Gondar town, is located in North Gondar
Administrative Zone  of  the  Amhara  region and about
700 kms far from  Addis  Ababa  (capital city). Gondar
town  is  one  of  the  ancient and largely populated
towns of the country, having a population of about
303,815 [20].
Study  Design:   Institutional  based  cross-sectional
study design was used for assessing the Public Health
Impacts of Waste Management Problems at Selected
Abattoirs and Hospitals in Amhara Region and Dashen
Brewery Factory from July, 2012 to June, 2013.
Study Population: The source population was all
neighboring residents, employees and clients of the
institutions.  The  respective   towns  neighboring
resident households were recorded and have house
number in their administrative area. Then, study subjects
households were randomly selected in which the survey
was conducted after  the  selection  of the houses and
each household was surveyed only once.
Inclusion and Exclusion Criteria 
Inclusion Criteria: It includes all neighboring residents,
employees and clients of the respective institutions
during the study period.
Exclusion Criteria: It includes all neighboring residents,
employees and clients of the respective institutions,
which are very sick and unable to respond during the
study period.
Sample Size and Sampling Techniques: The sample size
of the study is calculated using the formula for the
estimation   of    single    proportion     as     shown  below;
D = The margin of error between the sample and the
Z /2 = Critical value at 95% confidence level of
Therefore, the required sample size will be: 384
subjects,
10 %    non     response      rate,      Total     sample
size = 421 subjects
The sampling technique was systematic random
sampling by selecting one of the neighboring household
to start with and selecting the first study subject from
registration books of the Kebele administration of each
selected Kebele and based on the proportional allocation
of the sample.
Variables of the Study
Dependent Variables: Public health impacts
Independent  Variables:  Socio-demographic  variables;
like standard leaving index and Educational status and
other variables, time of waste collection, area of waste
collection, energy consumption, attending hygiene,
education and others.
Data Collection Procedures: Data collection instruments:
The questionnaire was pre-tested out of the study
population and the questionnaire was translated to
Amharic  (native  language).  The Amharic version was
pre-tested and standardized to ensure uniform
understandings among the data collectors team. Ten data
collectors were trained a three days training about the
data management system and about  the questionnaire
and ways of collecting data by the respective researchers.
Data quality checking was made every day by the
researcher via  checking  its  completeness and errors in
the questionnaire and instruments.
Data Processing and Analysis: After complete check-up
the collected data, it was coded and entered to SPSS
version 20.0 statistical package for windows and analysis
was made. Data entry was done by two data clerks and
the  data  after  being   checked,   analyzed  using different
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statistical operations. Analysis was made for the seek of people to keep the privacy of the clients. Data collectors
identifying public health impacts of the selected gave health education and advice to the household
institutions of the Amhara region, so that appropriate members  during  data  collection  about waste
interventions can be made. The data was presented using management system.
the descriptive statistics. The association between the
dependent variable/ Public health impacts waste RESULTS AND DISCUSSION 
management problems and the independent variable/
Socio-demographic variables; like standard leaving index Among the total of 421 completely filled
and Educational status and other variables, time of waste questionnaires collected 76% of them were from the
collection, area of waste collection, energy consumption, abattoirs and hospitals of Gondar and Bahir Dar towns
attending hygiene, education and others. (19% in each), while the remaining (101) 24% was
Ethical Considerations: Ethical clearance was obtained the respondents were males 276 (65.6%), while
from the Research and Community Service Core Process respondents   lying   between  18 and less  than or equal
Office (RCSCPO) of University  of  Gondar. Permission to 35  years  age  groups  were higher than  the  others
was  obtained  from  the  respective administrative office 179 (42.5%). On the other hand the majority of these
of the selected institutions. The questions from the voluntary respondents were those individuals who have
questionnaire were proved not to affect the morale and greater than or equal to 4 family sizes 258 (61.3%) and
personality of study subjects. those who have an education level ranging from primary
Informed consent was obtained from each study education to first degree 355 (84.3%). Nearly half 210
subject after explanation of what they will take part in the (49.9%) of the respondents  were  those  having a
research and any involvement will be done after his/her monthly income of 500 to 1000 Ethiopian Birr. The details
complete consent. Agreement was taken, if  there would are shown in the Table 1 below.
be risks and benefits he/she could be part of it. The  majority  of  the   respondents  judged  their
Confidentiality was ensured from all data collectors work environment as dirty, 306 respondents (72.7%) and
and principal investigator’s side via using code numbers only very few, 34 (8.1%) of the respondents judged as
than   names    and   keeping   questionnaires   locked. clean,  indicating  that  their  respective institution does
Data  collectors  were  interviewed  separately  from  other not  have    an   appropriate  waste   management   system.
collected from Dashen Brewery Factory. The majority of
Table 1: Result of the questionnaire survey based on socio-demographic variables (location, age, sex, family size, monthly income and education level).
Statistical Description
---------------------------------------------------------------------------------------------------
Variables Classification Frequency Percent Valid Percent Cumulative Percent
Location Data collection site
Dashen BF 101 24.0 24.0 24.0
Abattoir/Gondar 80 19.0 19.0 43.0
Abattoir/Bahir Dar 80 19.0 19.0 62.0
Hospital/Gondar 80 19.0 19.0 81.0
Hospital/Bahir Dar 80 19.0 19.0 100.0
Age less than or equal to 18 114 27.1 27.1 27.1
between 18 and less than or equal to 35 179 42.5 42.5 69.6
greater than 35 128 30.4 30.4 100.0
Sex Male 276 65.6 65.6 65.6
Female 145 34.4 34.4 100.0
Family Size Less than or equal to 3 163 38.7 38.7 38.7
Greater than or equal to 4 258 61.3 61.3 100.0
Income Less than 500 144 34.2 34.2 34.2
Between 500 and 1000 210 49.9 49.9 84.1
Greater than 1000 67 15.9 15.9 100.0
Education Illiterate 33 7.8 7.8 7.8
Primary to first degree 355 84.3 84.3 92.2
Second degree and above 33 7.8 7.8 100.0
Total 421 100.0 100.00
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Table 2: Cleanliness, energy availability, waste storage/container availability, waste container type and nature of waste container type of institutions under
study.
Statistical Descriptions 
--------------------------------------------------------------------------------------------------
Variables Classification Frequency Percent Valid Percent Cumulative Percent
Cleanliness Dirty 306 72.7 72.7 72.7
Fairly clean 81 19.2 19.2 91.9
Clean 34 8.1 8.1 100.0
Energy availability Firewood, cow dung, charcoal 323 76.7 76.7 76.7
Firewood, charcoal, kerosene, electricity 98 23.3 23.3 100.0
Storage/container Yes 308 73.2 73.2 73.2
No 97 23.0 23.0 96.2
Container type Plastic dust bin/plastic bag 321 76.2 76.2 76.2
Paper dust bin 50 11.9 11.9 88.1
Wooden container 34 8.1 8.1 96.2
Other 16 3.8 3.8 100.0
Container cover Proper cover 33 7.8 7.8 7.8
Not properly covered 388 92.2 92.2 100.0
Total 421 100.0 100.0
Table 3: Status of institutional waste re-cycling (state of institutional waste re-usage, type of re-used waste, state of dumping wastes to river, state and type
of selling wastes, where and how much the institutional wastes cost).
Statistical Descriptions 
--------------------------------------------------------------------------------------------------------
Variables Classification Frequency Percent Valid Percent Cumulative Percent
Re-use of waste Yes 51 12.1 12.1 12.1
No 370 87.9 87.9 100.0
Type of reused waste Water 99 23.5 23.5 23.5
Other 322 76.5 76.5 100.0
Dump waste to river? Yes 404 96.0 96.0 96.0
No 17 4.0 4.0 100.0
Selling of wastes Yes 67 15.9 15.9 15.9
No 354 84.1 84.1 100.0
Type of wastes sold No selling 273 64.8 64.8 64.8
Plastics and metals 115 27.3 27.3 92.2
Papers 16 3.8 3.8 96.0
Others 17 4.0 4.0 100.0
Where to sell? No selling 273 64.8 64.8 64.8
Korales 114 27.1 27.1 91.9
Others 34 8.1 8.1 100.0
How much do you pay? No selling 113 26.8 26.8 26.8
Up to 10 birr 258 61.3 61.3 88.1
Between 10 and 50 birr 50 11.9 11.9 100.0
Total 421 100.0 100.0
Table 4: Institutions monitoring and evaluation system of wastes (presence/absence of monitoring body, satisfaction level on the waste management system,
and suggestions to improve on the existing institutional management system).
Statistical Descriptions
-----------------------------------------------------------------------------------------------
Variables Classifications Frequency Percent Valid Percent Cumulative Percent
Is there any Monitoring Body? Yes 67 15.9 15.9 15.9
No 354 84.1 84.1 100.0
Institution Waste Management Satisfactory? Yes 67 15.9 15.9 15.9
No 354 84.1 84.1 100.0
Suggestion to Improve Awareness creation 196 46.6 46.6 46.6
Punishment 225 53.4 53.4 100.0
Total 421 100.0 100.0
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Among the respondents, more than two third, 323 (76.7%) very few, 34(8.1%) of the respondents judged as clean,
of them use firewood, cow dung and charcoal as their indicating that their respective institution does not have
main energy source. The limited ability of the an appropriate waste management system. It can also be
respondents, to use electricity as an energy source, which concluded that there is a big gap on the knowledge,
could have contributed for poor cleanliness of the attitude and practice of the community on waste
respective institutions. collection system and recycling of the institutions.
On the other hand despite the presence of the Based on the above conclusion, the following
containers/storage sites 308 (73.2%), the majority of them recommendations are forwarded:-
were not properly covered 388 (92.2%), while those
having container are made up of plastic dust bin/plastic Waste reuse and recycling should be emphasized
bags which exerts a public health impacts at rainy and sufficiently. Some items can be reused again and
windy occasions by spoiling off the contents and creating again for the same purpose, or after worn out can be
bad smell to the surroundings. The details are shown on collected and processed again to produce new
the Table 2 below. product (recycled), taking the good experience of
Many of  the respondents, 370 of them (87.9%) Dashen Brewery Factory as a good model for
replied that they still did not re-use their wastes; instead hospitals and abattoirs, to safe guard their
they dump wastes to rivers 404 (96%). Among those compound and the environment at large.
respondents who responded for re-using their wastes, Micro and Small Enterprises have to be encouraged
only 99 (23.5%) of them sufficiently address that they to invest in the area  of  waste management,
were re-using waste water. On the other hand, the majority spreading   good    experiences    of    institutions
354 (84.1%) of them still  did  not sell their wastes, of (like Dashen Brewery Factory) and other
which 115 (27.3%) of them only sell plastics and metals perspectives.
and 273 (64.8%) of them did not  know  where to sell their Institutions and Kebeles are expected to work in
wastes. Surprisingly, the majority 258 (61.3%) of them sold collaboration to bring change the public awareness,
their wastes with a payment not more than 10 ETB because some households are not willing to pay for
(Ethiopian Birr). This shows that there is a big gap on the their services.
knowledge,  attitude  and  practice  of the community on The study towns are growing very fast and
re-using  of  wastes.  The  Dashen  Brewery Factory is becoming overpopulated, they have to prepare
best in re-using of waste water and  this role model themselves for proper waste management system.
activity  should  be  taken  in other governmental and Generally, based on the generation rate and
non-governmental institution  as  well, since investment composition of wastes of the towns integrated
on re-using of wastes have a multiple advantages to our management system which combines a range of
institutions and environment at large. The details are waste treatment options like source reduction,
shown on the table 3 below. composting, recycling and waste to energy
Many of the respondents 354  of them (84.1%) did transformation are strongly recommended.
not know whether there is  an appropriate monitoring The institutions have to capacitate “the Health and
body  for  the  waste  management system of the Environmental Sanitation Session” with relevant
respective  institutions  and  they  were not satisfactory manpower and equipment both qualitatively and
for   the  services   regarding    waste    management. quantitatively. The institutions have to increase
These respondents, 225 of them (53.4%) and 196 of them waste storage sites (containers)  and  distribute it
(46.6%), respectively suggest punishment and awareness with distances reasonable from households or firms
creation as a mean of improving the waste management and boarder Kebeles with serious attention.
system of their respective institutions (see the details in The institutions have to incite and motivate workers
Table 4 below). who have direct contact with waste management.
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Abstract: A cross sectional study was conducted with the objectives of determining the prevalence and risk
factors associated with small ruminant major gastrointestinal nematodes in Dembia district, northwest Ethiopia
from November 2013 to April 2014. A total of 384 randomly selected small ruminants (315 sheep and 69 goats)
were examined using standard parasitological procedure. The overall infection rate was 43.2%. Among the
samples from sheep 132 (41.49%) and 34 (49.2%) from goats were detected positive for gastrointestinal
nematode parasites. The study revealed that a statistically significant difference (p<0.05) was found in
prevalence between sheep and goats. Sex, age and body condition of the animals were not associated with
significant difference (p>0.05). The Sex wise prevalence was 46.2 and 42.3% in male and female animals
respectively while that of age was 44.3, 42.4% in young and adult animals respectively. Body condition score
infection rate was 48.1, 37.1 and 43% in poor, medium and good body conditions respectively. In this study the
parasite eggs detected were strongyle-type, hence, further laboratory examination is recommended to identify
parasite species in order to design appropriate control measures.
Key words: Dembia  Ethiopia  Gastrointestinal Nematodes  Prevalence  Small Ruminants 
INTRODUCTION Despite the large  livestock population of Ethiopia,
Livestock systems in developing countries are diseases, poor nutrition, poor animal production systems,
characterized by rapid change, driven by factors such as reproductive inefficiency, management constraints and
population  growth,  increases in the demand for live general lack of veterinary care [5].
stock products as incomes rise and  urbanization. Sheep and goats are of great importance as major
Livestock currently contribute about 30 percent of sources of livelihood and contribute to the sustenance of
agricultural gross domestic product in developing landless, smallholder and marginal farmers especially to
countries, with a projected increase to about 40 percent the poor in the rural areas throughout the developing
by   2030   [1]   and   is   becoming  the   fastest-growing countries. Sheep and goats are very important for
sub-sector of agriculture [2]. resource-poor smallholder systems of rural Ethiopia due
Africa hosts 205 and 174 million sheep and goats to their ease of management, short generation cycles and
representing 17 and 13 percent of the world total small high reproductive rates which lead to high production
ruminant population, respectively. The population of efficiency and significant role in provision of food and
small ruminants in sub-Saharan Africa is estimated to be generation of cash income. They serve as a living bank for
274 million [3]. Livestock are an important component of many farmers, closely linked to the social and cultural life
nearly all  farming systems in Ethiopia and provide of resource poor farmers and provide security in bad crop
draught power, milk, meat, manure, hides, skins and other years [6].
products. Currently, the population of livestock found in Globally parasitic diseases continue to be a major
Ethiopia is estimated to be 53.4 million cattle, 25.5 million constraint for poor developing countries. They are rarely
sheep and 22.78 million goats [2, 4]. associated with high mortality and their effects are usually
the economic benefits remain marginal due to prevailing
Europ. J. Appl. Sci., 6 (2): 30-36, 2014
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characterized by   lower   outputs   of   animal  products, In  Ethiopia,   parasitological   investigations of
by-products, manure and traction all contributing to small  ruminants  in   the   humid   central   highland
assure food security [7]. Helminthes infections in small regions of the country  have  demonstrated  that
ruminants are serious problems in the developing world, nematodes of  the genera Haemonchus, Trichostrongylus,
particularly where nutrition and sanitation are poor [8]. Oesophagostomum, Bunostomum, Strongyloides,
Gastro-intestinal nematode infection is one of the major Cooperia, Nematodirus and Trichuris are the most
health problems in the world. These nematode infections common  [5].  Gastrointestinal  nematode  is  one  of  the
affect the health of millions of people and animals, major   constraints   for   small   ruminants production   in
causing huge economic loss in livestock farming [9]. the  study  area,  however,  data  on  the   distribution   of
Nematode parasites of small ruminants are primarily the   parasite   in   the   area   are  lacking.  On  the  other
parasites of the gastrointestinal tract. A range of hand  knowing  the  current  situation  of  GI  nematode  in
nematodes  are  usually  present  as  mixed  infections. the   area   could be   the   basis   for    all   possible
The most important species are those found in the actions   including   its   control   and   eradication.
abomasum and small intestine. This includes; Therefore, the main objectives of this study are to
Haemonchus, Cooperia, Ostertagia, Bunostomum, determine the prevalence of major gastrointestinal
Trichostrongylus, Oesophagostomum and Nematodirus nematodes  of  small  ruminants  in  the  study  area to
[10]. assess the main risk factors associated with
Economic     losses,     lowered     productivity, gastrointestinal   nematode   infection   in   the   study
reduced   animal   performance   and   weight   gain, area  and  to   forward  base  line  data  for   further
retarded growth, cost of treatment and  mortality are studies.
caused by parasites affecting the income of Smallholder
farming communities. Most of the losses are caused by MATERIAL AND METHODS
the gastro-intestinal nematodes [11].
Clinical  diagnosis  of GI strongylosis is difficult, Study Area: A cross sectional study was conducted from
since the signs are not pathognomonic. However, November 2013 to April 2014 to determine the prevalence
diagnosis of gastrointestinal nematode infections plays a of major gastrointestinal nematode parasites in small
major  role in investigating parasite epidemiology [12]. ruminants in Dembia district, North Gondar Administrative
The ante mortem diagnosis of nematode infections in Zone, Northwest Ethiopia. The District lies close to Lake
livestock has been based on the detection of nematode Tana (The largest lake in Ethiopia) and the majority of the
eggs or larvae in the faeces by microscopic examination population depends on subsistence farming. The altitude
using the methods of flotation and/or larval culture. ranges from 1700 to 2700 matter above sea level. The area
Although a direct fecal smear can be examined, the mere receives a bimodal annual rain fall which a range between
presence of parasite eggs is not helpful in determining the 700-1160 mm. Communal grazing is in practice in the area.
parasite load of an animal or animals. Quantifying of the The livestock population of the district is comprised of
egg per gram of feces is the best way of estimating 247,237  cattle  (243,842 local and 3,395 cross breed),
parasite loads [13]. 58,601  sheep,  18,659  goats,  269  mules,  20,205  donkeys,
Management  of  parasites,  gastrointestinal  worms 58 horses, 148,695 poultry (147,720 local and 975 exotic)
in  particular,  is   often   a   primary   animal   health issue and 21,318 colony of bees [14].
on  many  farms  and  ranches.  Our  tropical  environment
is  an  ideal  habitat  for  parasite  species,  especially  in Study Animals:  A total of 384 small ruminants (315
wetter locations. Losses  caused  by heavy parasite sheep and  69  goats)   of   all   sexes   and   ages   were
burdens  are  both  direct,  in  terms  of  death,  poor  gains used   in the  study.  The  study  animals  were  all  local
and  reproductive inefficiency and  indirect, stemming breeds, kept under traditional extensive management
from  increased  susceptibility  to  secondary  infection system. Conventionally, those animals with the age of
and  greater  labor  needs.   Parasite   control   should less  than  one  year were considered as young while
form  a central  part of every  small  ruminant  health those greater  than  or  equal  to one  year  were  included
management  strategy. Which is a major element in as  adults  according  to  the  classification  of  age groups
ensuring  the  sustainability  of  sheep  and  goat by Kumssa et al. [15]. The body condition score was
production is currently achieved by the use of determined according to Kripali et al. [16] and were
anthelmintics [7]. grouped  as  poor,  medium  and  good.
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Study    Design     and     Sample     Size  Determination: between prevalence of the parasite and species of
A  cross-sectional study design was used to determine animals, age, sex, body condition score were the statistical
the prevalence of gastrointestinal nematodes of small tools applied. In all the analyses, confidence level was
ruminants in Dembia district based on coprological held at 95% and P<0.05 was set for significance.
examination.  Simple  random sampling technique was
used to select study animals. Age, sex, species and body RESULTS
condition were considered as risk factors for the
occurrence of major gastrointestinal nematodes in small Out   of   the   total   384   small   ruminant   examined,
ruminants. The total sample size was calculated based on 166 (43.2%) were positive for strongyle-type of nematode
the predetermination of the following parameters: a 95% eggs.  From  the  total  315  sheep  examined,  132 (41.9%)
level of confidence, 5% desired level of precision and 50% and  out  of  the  total  69  goats  examined, 34 (49.2%)
expected prevalence according to Thrusfield [17] since were  infected  with  major  gastrointestinal  nematodes.
there was no similar study done previously on the study The prevalence was higher in goats (49.2%) than sheep
area. Accordingly, 384 small ruminants were sampled. (41.9%) with a statistical significant difference (p<0.05)
Sample  Collection  and  Examination  Procedure: In  this  study,  assessment  was  made  to  see the
Collected fecal samples were put in the sampling bottle effect  of  sex  on  disease  prevalence.  Higher  prevalence
containing 10% formalin and all the necessary information of   major   GI   nematode   infection   was   observed  in
was labeled. The collected samples were transported to male animals (46.2%)   as   compared   to   females  (42.6%).
Parasitology laboratory, Faculty of Veterinary Medicine,  However,  the  difference  in  prevalence  between  the
University of Gondar where they were stored at two  sexes  was  not  statically   significant  (p>0.05)
refrigerated temperature (4°C) until processing. In the (Table 2).
laboratory, fecal samples were examined for the detection In the present study, prevalence of major
of nematode eggs using standard procedures of flotation gastrointestinal nematodes was 44.3% and 42.4% in
as described by Charles [18]. young and adults, respectively. However, the difference
Data Management  and  Analysis: The collected data statically significant (p>0.05) (Table 3).
from field level and laboratory investigation was coded in The prevalence of major gastrointestinal nematode in
to appropriate variables and entered in to MS excel work different body condition scores of the study animals was
sheet. All statistical analysis was performed using also presented in (Table 4).The slightly higher prevalence
statistical software packages for social science (SPSS). of nematode infection was observed in poor body
The prevalence  was calculated by dividing the number condition animals (48.1%) followed by good (43.0%) and
of positive animals by the total number of animals medium (37.1%) body conditioned animals. But, there was
examined  and   times   100.   Percentage   (%)   to  measure no a statistical significant difference (p>0.05) between
prevalence and  Chi-square  (x )  to  measure  association them (Table 4).2
between them (Table 1).
in prevalence between the two age groups was not
Table 1: Prevalence of major GI nematodes in sheep and goats
Species No. examined No. infected (%) x P-value2
Sheep 315 132(41.9%) 29.103  0.000
Goats 69 34(49.2%)
Total 384 166(43.2%)
Table 2: Prevalence of major GI nematodes on sex basis
Sex No. examined No. infected (%) x P-value2
Male 93 43(46.2%) 2.311 0.315
Female 291 123(42.3%)
Total 384 166(43.2%)
Table 3: Prevalence of small ruminant major GI nematodes by age category
Age No. examined No. infected (%) P-value2
Young 160 71(44.3%) 0.147 0.702
Adult 224 95(42.4%)
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Table 4: Prevalence of small ruminant major GI nematodes based on body condition category
Body condition No. examined No. infected (%) P-value2
Poor 160 77(48.1%)
Medium 124 46(37.1%) 3.965 0.411
Good 100 43(43.0%)
Total 384 166(43.2%)
DISCUSSION However, Dagnachew et al. [26] reported that female
The  present  study  revealed  the  existence  of  major that sex is a determinant factor influencing prevalence of
GI nematode parasites with an overall prevalence of 43.2% parasitism [31, 32] and females are more prone to
in small ruminants. This finding is lower than the results parasitism during pregnancy and peri-parturient period
of previous surveys in sheep and goats [19-21] from due to stress and decreased immune status [27]. In
different parts  of  Ethiopia.  This  deference  could be contrast, Gualy et al. [33] and Raza et al. [34] had
due to extensive use of anthelmintics by the farmers, documented  higher  prevalence  of  nematode  infection
difference in agro-climatic conditions that could support in rams. Differences between females and males in
prolonged  survival  and  development   of   infective susceptibility to parasite infection are probably caused by
larval stage of most nematodes [22]. Furthermore, a difference in behavior, morphology or physiological
management  system  of  animals  could  also  contribute status of sex suggested that the different hormonal status
in  the  difference  of  the  prevalence  [23].  But, this result of sexes may affect the immunological responses [33]. 
is  much  higher  than  the  work  of  Amenu  [24]  who The study further revealed that age of the animal did
reported  a  prevalence  of  1.1% in  sheep  and  goats  of not show significant association with the prevalence of
three  different  agro  ecological  zones  of  southern the parasites. Absence of association between age
Ethiopia. This difference might be due to the difference groups is contrary with previous reports [23, 26] in
between  the  management  system  of  examined  animals Ethiopia  and   elsewhere  [25,  35,  36].  Age  was
and  geographical  and  environmental location of the considered  an  important  risk  factor  in  GI  nematodes
area. [34]. Several authors have documented that adult and old
In  the  present  study, a  higher  prevalence  of  major animals develop acquired immunity [26, 27, 37, 38] against
GI nematode parasites was observed in goats than in nematode infections as they get mature due to repeated
sheep  which  is  in  agreement  with  the  other  reports exposure and this will help expel the parasite before it
[19, 23] in western and eastern parts of Ethiopia and establish itself in the gastrointestinal tract.
abroad [25]. This might be due to the grazing habit of the In the present study, an animal with poor body
sheep, the communal grazing area of sheep and goats condition seems to have higher prevalence of major
practiced in the study area could put the goats in a risk of gastrointestinal  nematodes.  However,  it  was  not
acquiring the infection from sheep [26]. Furthermore, it is statically significant (x =3.965 and p>0.05). This could be
assumed that sheep do have a considerably higher related to their higher susceptibility to infection than
immunological response to gastrointestinal parasites other groups. This agrees with Nigatu [21], Keyyu et al.
compared with that of goats [27]. However, it is in [25], Kanyari et al.  [39].  This  poor   body   condition
contrary to other reports [28, 29]. The reason that goats might   be   due  to malnutrition or other concurrent
are  kept  on semi  intensive  grazing  system  [28]  and disease and parasitic infection which lead to poor
prefer to  browse  s hrubs  but,  grazing  habit  of  sheep immunological response to infective stage of the
where they graze closer to the ground fostering parasites.
opportunity of exposure to parasites [29] which might
reduce the infection rate was not found in the present CONCLUSION
study.
The present study revealed that sex of the animal did Gastrointestinal nematode parasites are the major
not show significant association with the prevalence of animal health constraints in sheep and goats production
the parasites. The absence of association between sexes and  contributing  loss  in  productivity  and  economy.
and prevalence  is  consistent  with   previous   reports The present study showed that gastrointestinal nematode
[21, 23, 25, 30]. This indicated that male and female sheep of small ruminants is prevalent disease in the area
have  equal  chance  of  infection  if  they  are  exposed  to affecting the wellbeing of the animals. During the present
the same  contaminated  communal  grazing  pasture. study an overall prevalence of 41.9% and 49.2%in sheep
animals are more susceptible to parasitism. It is assumed
2
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and goats respectively were harboring by strongle 6. Tsedeke, K.K., 2007. Production and Marketing
parasites. The role of species in the occurrence of GI
nematodes found to be significant. Body condition and
age of the animals were shown to have association with
prevalence but significant difference was not found.
RECOMMENDATIONS
The parasites detected as strongyle-type should be
identified at genus and species level using further
laboratory techniques. Predisposing factors such as poor
management and concurrent chronic diseases should be
avoided. Strategic treatment of small ruminants with
anthlmentics should be practiced in the study area to
minimize the impact of gastrointestinal nematodes on the
health of animals.
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Abstract: A cross sectional study was conducted from November 2013 to April 2014 to investigate
gastrointestinal (GI) nematode parasites in chickens in and around Bahir Dar, northwest Ethiopia. A total of 384
chickens comprising of 112 exotic and 272 local were examined for gastrointestinal nematode infections. Out
of these, 180 (46.9%) were found to be infected with GI nematode parasites. The nematode species found in
chickens were Ascaridia galii (15.1%), Heterakis gallinarum (11.7%), Capillaria columbae (4.4%) and
Subulura brumpti (2.9%). There was a statistically significant difference (p<0.05) in the prevalence between
breeds of chickens in which higher infection rate was observed in local breed chickens (51.47%) than exotic
breeds (33.6%). There was also a statistically significant difference (p<0.05) among age groups where higher
prevalence of GI nematodes was recorded in adults (50.55%) compared to growers (38.93%). In addition, there
was a statistically significant association (p<0.05) in prevalence between the different management systems
where there was higher infection rate was recorded in extensive management system (51.47) compared to
intensive management system. There was no a statistically significant difference (p>0.05) among sex category
of chickens in which the prevalence of infection was 49.29 and 44.4% in female and male chickens. Mixed
infections with two or more parasite species were also observed (12.8%). This study strongly suggested that
GI nematode parasites are a very serious problem of backyard chickens in the study area and appropriate
control strategies need to be devised.
Key words: Gastrointestinal Nematode  Chicken  Bahir Dar
INTRODUCTION chicken too while others are found in their natural habitat
Poultry are kept in backyards or commercial Poultry among the important species of livestock kept
production systems in most areas of the world. Compared in Ethiopia, their production system is identified in the
to a number of other livestock species, fewer social and country. These are backyard poultry production system,
religious taboos are related to the production, marketing small scale and large scale intensive production systems
and consumption of poultry products. For these reasons [4]. The population of poultry in Ethiopia is estimated to
poultry products have become one of the most important be 44.89million excluding the pastoral and agro-pastoral
protein sources for man throughout the world [1]. In areas. With regard to breed, 96.46 %, 0.57 percent  and
developing countries poultry production offers an 2.97 percent of the total poultry were reported to be
opportunity to feed the fast growing human population indigenous, hybrid and exotic, respectively [5]. Despite
and too provide income resource for poor farmers. the presence of large number of chicken in Ethiopia,
Moreover, Poultry in many parts of the modern world is contribution to the national economy or benefit exploited
considered as the chief source of not only cheaper protein is very limited due to nutritional limitation and diseases
of animal origin but also of high quality human food [2]. [6].
In Ethiopia the word "poultry production" is synonymous Among parasitic diseases of poultry nematode
with chicken production  under  the  present  Ethiopian parasite is one of the major problems of chicken industry
conditions and thus, the word poultry synonymous to in  the  world  which  is  characterized  by   riffled  feather,
(wild) [3].
Am-Euras. J. Sci. Res., 9 (3): 62-66, 2014
63
loss of appetite, poor growth and reduced egg production study area is about 1795 m.a.s.l. The study area
[7]. More over nematodes (roundworms) are the most
important group of helminthes parasites of poultry. This
is due to the large number of parasitic species that cause
damage to the host, especially in severe infections. Most
roundworms affect the gastrointestinal tract, with an
occasional parasite affecting the trachea or eye. Each
species of roundworm tends to infect a specific area of the
intestinal gastro tract. Different species of the same genus
may infect several different areas of the tract. In general,
the different species of roundworms have very similar life
cycles [8].
Of the helminth parasites of poultry birds, nematodes
constitute the most important group of helminth parasites
of poultry both in number of species and the extent of
damage they cause; the main genera include Ascaridia,
Heterakis and Capillaria [9].
Generally, nematodes of poultry infection are widely
distributed in different parts of the world. and numerous
research has been existed to prevent the mortality of
poultry from parasitic diseases,and the prevalence of two
nematodes species, Heterakis gallinarum and Subulura
suctoria from the ceacal of Guinea fowl (Numedia
meleagries) [10]. After a while three nematodes species
from white leghorn chicken namely; Ascaridia galli,
Heterakis gallinarum and Subulura brumpti were
observed [11]. So, keeping in view the importance of these
parasites in chickens, the present study was designed to
investigate the prevalence and identify the different
species of GI nematode parasites infecting chickens and
to provide guide line in adopting the preventive measures
to treat and control the parasitic infection.
However, there was a scarcity of information
regarding the prevalence of GI nematode parasites of
chickens in the study area. Therefore, the objectives of
this study were to estimate the prevalence of major
gastrointestinal nematode parasites in poultry and assess
the risk factors associated with the incidence of the
parasites in the study area. To identify the different
species of GI nematodes infecting chickens and to
provide guide line in adopting the preventive measures to
treat and control the parasitic infection.
MATERIALS AND METHODS
Study Area: The Study was conducted from November
2013 to April 2014 in and around Bahir-Dar which is
located, in the northwestern part of Ethiopia. The study
area   is   located   at   11°29'  -11°41'  N  latitude  and
37°16'- 37°27'E  longitude.  The  average  elevation of  the
experiences average annual rainfall that  ranges  from
1200-1600 mm and it has mean annual temperature of 26°C
[12].
Study Populations: Study population includes 384
chickens (272 local, 112 exotic) managed under backyard
and commercial systems. The age of the study animals
was determined by asking the owners.
Study Design and Sample Size Determination: Simple
random sampling method was implemented for sampling
of chicken. Sample size for the study was calculated using
the formula given by Thrusfield [13] with precision level
of 5%, confidence interval of 95% and the expected
prevalence of 50% since there was no similar study done
previously on the study area. Accordingly, the required
sample size was 384. 
Sample Collection and Examination: Three hundred
eighty-four faecal samples comprising of 272 local and 112
exotic breeds of chickens were collected per cloaca. All
samples were put in clean sample bottles containing 10%
formalin as preservative and identified appropriately. The
samples were later processed in the laboratory using the
salt floatation technique.[14]. Identification of nematode
eggs was done using a standard microscope under ×10
objective magnification.
Data Management and Analysis: The information
obtained from laboratory test and observation was
entered on the spreadsheet of Microsoft excel work sheet.
Descriptive statistics and Chi-square ( ) test was used to2
analyze the sample data. Overall prevalence was
calculated by dividing the number of positive animals by
the total  number  of  animals  examined and times 100.
Chi-square test was used to asses weather there is a
statistical significant difference in gastrointestinal
nematode infection between breed, sex, age and
management. A statistically significant association
between variables was considered to exist if the calculated
p-value is less than 0.05 with 95% confidence level.
RESULTS
The result of the faecal analyses showed that of the
384 faecal samples collected and examined, 180 (46.9%) of
the samples were collectively positive for GI nematode
eggs. The result revealed that A. galli and H.gallinarum
had the highest prevalence rate of infection in both the
local and exotic breeds (Table 1).
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Table 1: Overall prevalence of gastro-intestinal nematode parasites of
chickens from the study area.
Nematode parasite spp No. of examined No. of positive Prevalence (%)
Ascaridia galli 384 58 15.1%
Heterakis gallinarum 384 45 11.7%
Capillaria columbae 384 17 4.4%
Subulura brumpti 384 11  2.9%
Table 2: Prevalence  of  GI  nematodes  parasites  on  the  basis  of  breed,
sex, age,
Variable category No. examined No. infected (%) P-value2
Breed Local 272 140(51.47)
Exotic 11 2 41( 33.6) 7.034 0.008
Sex Male 171 76(44.4) 0.896 0.344
Female 213 105(49.29)
Age Grower 113 44(38.93) 4.318 0.038
Adult 271 137(50.55)
Table 3: The prevalence of gastro-intestinal nematodes in relation to
different management systems
Management No of examined No infected (%) p-value2
Extensive 272 140(51.47) 7.03 0.008
Intensive 112 41(36.6)
Table 4: Overall prevalence of gastro-intestinal nematode parasites of
chickens from the study area.
Nematode parasite spp No. of examined No. of positive Prevalence (%)
Ascaridia galli 384 58 15.1%
Heterakis gallinarum 384 45 11.7%
Capillaria columbae 384 17 4.4%
Subulura brumpti 384 11  2.9%
Nematode infection was more prevalent in female
(49.3%) than male (44.4%) chickens. However, there was
no significance difference ( =0.896 and P>0.05) in the2
prevalence of gastrointestinal nematode parasites in
different sexes. In concerning age groups, higher
prevalence (50.6%) was observed in adult chickens
compared to grower (38.9%) aged groups. The difference
in prevalence between the two age groups was statically
significant ( =4.318, p<0.05) (Table 1).2
In the present study the association between the
prevalence of gastro-intestinal nematode parasites with
different management system was also assessed. The
prevalence of gastro-intestinal nematode was significantly
different ( =7.034, p<0.05) in the two poultry keeping2
systems where it was higher in the extensive system
(51.5%) than the intensive system (36.6%) (Table 2). 
The species of GI nematodes recorded from fecal
examination were Ascaridia gallii (15.1%), Heterakis
gallinarum (11.7%), Capillaria collombae (4.4%) and
Subulura brumpti (2.9%). The difference in these
prevalence rates was statistically significant (P<0.05)
(Table 3). 
DISCUSSION
In this cross-sectional study the overall prevalence
of infection with gastro-intestinal nematodes was 46.9%.
This finding was higher than previous reports of Hirut
[15] and Nnadi and George [16] with a prevalence of 39.2%
and 35.5% from Ethiopia and Nigeria respectively.
Nonetheless, this finding was lower than the report of
Yehualashet [17] and Matur et al. [9] who reported a
prevalence of 59.64% and 53% in Ethiopia and Nigeria.
This discrepancy could be related to the differences in the
management system, study method, sample size and
control practices in the area.
The most prevalent nematode species encountered in
the present study was Ascaridia galli (15.1%) followed
by Heterakis galinarum (11.7%), Capillaria collombae
(4.4) and Subulura brumpti (2.9%). However, the
prevalence of Ascaridia galli was much lower than the
previous reported works in central Ethiopia by Ashenafi
and Eshetu [18] (55.26%) and 38.0% [19] from Haromaya.
This might be due to differences in management systems,
de-worming practice and/or agro-ecological conditions of
the study area.
The prevalence of H. gallinarum in this study was by
far higher than other studies in Ethiopia [20] (4.3%) and
Kaingu et al. [21] (1.43%) in Kenya. The higher
prevalence in the present study might be due to the fact
that the chickens which included in this study were more
of managed in extensive management system hence
higher chance for infection with gastro-intestinal
nematodes and from environmental conditions and
traditional breeding which were suit-able for infections.
Because, the chickens seek their food in the soil and this
one is frequently contaminated with infective stages of
parasites and living organisms (earthworms, insects and
mollusks) which serve as intermediate hosts [22].
However, till the prevalence of the present study is lower
than Berhanu et al., [23] reported Heterakis gallinarum
(51.6%) in Ethiopia. The low prevalence of Heterakis
gallinarum might be due to agro-ecological variation.
A  relatively  higher   prevalence of   A.   galli  over
H. gallinarum has also been observed which is similar
with previous several studies. Prevalence of 35.58% and
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17.28% in Central Ethiopia [20]; 25.7% and 8.25% This could be due to that grower chickens have lower
elsewhere from Pakistan [24]; 25.63% and 1.43%, in
indigenous chicken from Kenya [21]; 48.39% and 35.48%
from Nigeria [16] had been reported for A. galli and H.
gallinarum respectively. Besides this much lower
prevalence of H. gallinarum (1.43%) has been reported in
indigenous chicken from Kenya [16]. But, Molla et al. [25]
in North Gondar Administrative Zone reported that the
most prevalent nematode species encountered was
Hetrakis gallinarium (39.62%). This difference may be
due to climatic variation.
In the present study, the prevalence of infection in
local breed (51.55%) was significantly higher (P<0.05) than
the exotic breed (33.6%). This result agreed with the
previous studies conducted in Nigeria by Matur et al. [9]
in local breed chickens (90.2%) higher than the exotic
breed (53.0%). This is not uncommon because of their free
range mode of management practice which allows them
free access to virtually all types of environment and
hence, predisposing them to various forms of infections
[26]. In addition, domestic chickens feed widely which
makes them more predisposed to infection. The duration
for the local breed to reach table size is much longer
compared to the exotic breeds which fed usually on
artificial diets [27].
In the present study, sex seems to have high
prevalence of GI nematodes, which could be related to the
higher susceptibility of female animals. However, there
was no significance difference ( =0.896 and P>0.05) in2
the prevalence of gastrointestinal nematode parasites in
different sexes. It was in agreement with the work of
Sonaiya [28] and Matur, et al. [9] that they reported
female chickens were more infected with GI nematode
parasites than the males in both local and exotic breeds.
Because, female chickens are known to be more voracious
in their feeding habits especially during egg production
than the males which remain largely selective [28]. But this
study was contrary with another report from Haromaya by
Tesfahewet et al. [19] in which GI nematode infection was
more prevalent in males (52.1%) than females (39.9%).
This difference may be due to sample size and nutritional
deficiency. The other report [29] indicated that there was
no a usual natural affinity of GI nematode species to either
sex of the host of chickens.
Higher prevalence of GI nematode infection rate was
observed in adult chickens (50.6%) compared to grower
chickens (38.9%) with a statistically significant difference
(p<0.05). The result obtained was contrary with the
previous study of Permin et al. [30] who reported higher
level  of  GI  nematode  prevalence  in   grower   chickens.
level  of  immunity compared to adults. Similarly,
Mungube et al. [31] also observed a higher prevalence of
GI nematodes in grower chickens than in adults in Kenya.
CONCLUSION
This study has demonstrated high prevalence of
gastrointestinal nematode parasites of chickens in both
extensive and semi-intensive management systems in the
study area within the survey period. Free-ranging birds
have an increased opportunity to encounter the infective
eggs, larvae and intermediate hosts of parasites that can
cause serious debilitating infections.
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First Report of Helminth Parasites of Walia Ibex (Capra walie) at Simen Mountains 
National Park, Natural World Heritage Site, Northern Ethiopia 
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Abstract: Walia ibex (Capra walie) is critically endangered ungulate which is found in the Simen Mountains 
National Park (SMNP), northern Ethiopia. This study was conducted from February to August, 2011to determine the 
prevalence of helminth parasites of this animal. A total 167 faecal samples were collected and examined by 
floatation, sedimentation and Baermann techniques. The overall prevalence of helminth infection was 85.63% 
(143/167). Of this, 85.03% were nematodes and 7.18% cestodes. The eggs of trematode species (spp) were not 
encountered. The helminth parasites detected were strongyle spp. (78.44%), Nematodirus spp. (14.97%), Moniezia 
spp. (7.19%), Strongyloides spp. (5.39%), Trichuris spp. (4.19%), Ascaris spp (2.99%) and lungworms (26.35%). 
The genera of lungworms encountered were Dictyocaulus, Muellerius and Protostrongylus. Of all positive animals, 
78.43% were infected with two or more type of parasites whereas 11.76% were harbouring only one parasitic 
species. The present results indicated that the infections caused by helminth pasites are significantly common in 
Walia ibex which necessitates further studies to design appropriate worm control strategies. 
 
Keywords: Ethiopia, helminths, prevalence, SMNP, walia ibex 
 
INTRODUCTION 
 
Parasites and infectious diseases of wildlife are a 
major threat to conservation of endangered species 
(Lyles and Dobson, 1993; Gebremedhin et al., 2009). 
Thus, there is a great need for studying and 
documenting the prevalence of parasites among 
endangered species. Transmission of pathogens at the 
wildlife-livestock interface can occur in both directions 
and may therefore pose a threat to either agriculture or 
conservation (Bengis et al., 2002).  
Most free-living organisms harbour parasites of 
several species (Begon and Bowers, 1995), which can 
adversely affect their health, fecundity and foraging and 
may also modify host behaviour to facilitate parasite 
transmission. Parasitism has been shown to affect both 
the evolution and ecology of hosts through processes 
such as sexual selection or parasite-mediated 
competition, which can lead to a reduction in 
population   size,   or   the extinction of the host (Price 
et al., 1986; Hoberg et al., 2001). 
From a conservation point of view, parasitological 
studies are important to understand ways of infection 
and the potential transmission of parasites between 
species, both native and introduced (Begon et al., 
1999). In order to assess and manage the effect of 
parasites on population dynamics, it is also essential to 
evaluate their incidence and prevalence (Morner, 2002; 
Williams et al., 2002; Junge and Louis 2005a, b). 
The Simen Mountains National Park (SMNP) is the 
home to a number of threatened and endemic species of 
wildlife like Walia ibex (Capra walie) which is 
considered as critically endangered species (IUCN, 
2008). The animal is important not only from 
conservation point of view but also it has enormous 
economic importance as many domestic and 
international tourists are coming to visit the park. 
Despite its importance the animal is vulnerable to 
human disturbances such as habitat loss, illegal hunting 
and diseases (Gebremedhin et al., 2009). In domestic 
animals helminth parasites are creating great problems 
in the country by causing mortality and morbidity 
(Tembely et al., 1997; Abebe and Esayas, 2001; Biffa 
et al., 2006). The issue is not well addressed in wildlife 
especially in Walia ibex, locally endemic to SMNP, the 
flagship mammal in Ethiopia. Therefore, this study was 
designed to determine the prevalence of helminth 
parasites in Walia ibex at SMNP, northern Ethiopia. 
 
MATERIALS AND METHODS 
 
Study area: The study was conducted at Simen 
Mountains National Park (SMNP), Amhara Regional 
State and northern Ethiopia. The SMNP is located at the 
northern edge of the central plateau of Ethiopia, about 
123 km from Gondar town and about 885 km from 
Addis Ababa. The park covers a total area of 412 km2 
and lies between 13° 9'N latitude and 38° 15'E 
longitude.  
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Fig. 1: The map that depicts the location of the study area (SMNP Office, 2010) 
 
The Simen Mountains Massif is one of the major 
highlands of Africa, rising to the highest point in 
Ethiopia, Ras Dejen (4,620 m), which is the fourth 
highest peak in the continent. Although in Africa and 
not too far from the equator, snow and ice appear on the 
highest points and night temperatures often fall below 
zero. The park has spectacular views and a large variety 
of wildlife, including Gelada baboons, Walia Ibexes, 
Ethiopian wolves and birds of prey such as the rare 
lammergeyer, a huge vulture. The park was created 
primarily to protect the Walia Ibex, a type of wild goat 
and over 750 are said to live in the park (Fig. 1) (SMNP 
Office, 2010).  
 
Study animals: The study animals were Walia ibex at 
SMNP. Each group or herd of Walia ibex at each 
grazing site was composed of different age and sex 
groups.  
 
Study design: The study design was a cross-sectional 
based on parasitological surveys. Simple random 
sampling technique was used to collect samples from 
the recently defecated faeces. 
 
Sampling procedure: When a group of Walia ibex was 
observed, watched for some time and after they vacated 
that area; the area was searched for fresh faecal 
samples. In these instances, only faecal pellet groups 
judged to be from the particular species under 
observation were collected and only pellet groups at 
least 50 cm or more apart were considered to be 
independent samples. The maximum number of 
samples collected during this type of sampling never 
exceeded the number of individuals in the group so as 
to reduce the probability of any single individual being 
sampled more than once. To ensure adequate sampling 
of host groups, whenever possible, at least 20 faecal 
samples from groups that exceeded 20 individuals and 
at least 10 samples from groups of less than 20 
individuals were collected, based on results of sampling 
studies of domestic ungulates that suggest that 
between10 and 20 faecal samples provide a reliable 
assessment of herd infection rates (Gasbarre et al., 
1996). All fresh faecal samples were taken from the 
ground with strict sanitation using gloved hands and 
placed in sterile sample bottles, labelled and transported 
in ice box to Parasitology Laboratory of Faculty of 
Veterinary Medicine, University of Gondar where they 
were stored at 4°C until processed. Over the course of 
the entire study, a total of 167 faecal samples were 
collected. The sedimentation, floatation and Baermann 
technique as described by Urquhart et al. (2003) were 
used to detect the presence of eggs and larvae of 
helminths in the samples. Parasite eggs and larvae were 
microscopically (10x and 40x) identified by colour, 
shape  and  contents (Urquhart et al., 2003). No attempt  
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Table 1:  Prevalence of GI helminths based on eggs /larvae detection 
in faecal samples of Walia ibex (n = 167) 
Genera of parasites No positives Percentage 
Strongyle-type 131 78.44 
Lungworms 44 26.35 
Nematodirus species 25 14.97 
Moniezia species 12 7.19 
Strongyloides species 9 5.39 
Trichuris species 7 4.19 
Ascaris species 5 2.99 
 
was made to differentiate between eggs of different 
strongyle species but all other helminth eggs were 
identified to genus level. 
 
Data analysis: The data collected during sampling and 
laboratory results were entered in Microsoft-excel 
spread sheet. The prevalence was calculated by dividing 
the number of infected individuals with the number of 
individual sampled and multiplied by 100.  
 
RESULTS 
 
The prevalence of faecal pellets containing 
helminth eggs was 85.63% for the 167 groups of faecal 
pellets collected. Out of these, 142 (85.03%) presented 
nematodes and 12 (7.19%) cestodes (Moniezia) as 
single and mixed infections. The most prevalent 
helminth parasites detected were strongyles with a 
prevalence of 78.44%. The second most prevalent 
genus recovered was lungworms, at 26.35%, followed 
by Nematodirus spp (14.97%) (Table 1). The 
lungworms genera found were Dictyocaulus, 
Muellerius and Protostrongylus. No eggs from 
trematodes were recorded. 
Multiple parasitic infections were common and up 
to six different parasite species were found in the same 
faecal pellet. Parasitism involving only one species was 
found in 11.76% (18/153) of the samples and two or 
more species in 78.43 % (120/153). Majority of 
samples contained either 2 or 3 parasite types, while 
only a few samples had 4 or 5 different parasite types. 
The most frequent cases of multiple parasitisms were 
formed among nematodes. 
 
DISCUSSION 
 
The present study showed that Walia ibex in 
SMNP is a host to a range of helminth parasites which 
include nematodes and cestodes as mixed or single 
infections. Strongyles, Nematodirus, Strongyloides, 
Trichuris, Ascaris, lungworms and Moniezia were 
among the prevalent helminths in the animal. The 
presence of these parasites in the host may induce 
morbidity and even mortality as well as they can also be 
the reservoir of parasites for other domestic or wild 
mammals. However, the effects of these parasites on 
the host and their ability to establish themselves in any 
other animals have to be thoroughly investigated. 
Identification of these parasites to species level or 
molecular characterization may reveal parasites which 
are specifically affecting Walia or commonly shared 
with other ungulates. Presence of lungworms in the 
lung of the host induces parasitic pneumonia which 
may impair their respiratory function (Malone, 2000) 
and predisposes the animal for other infections. 
Different lungworm species and their effects were well 
studied and reported elsewhere in the country in sheep 
and goats (Tembely et al., 1997; Regassa et al., 2010) 
which are biologically related with Walia ibex. The 
lack of trematodes in the current study provides 
evidence to back up the rarity of infection by this class 
of parasites. For the establishment of trematodes to a 
given environment, availability of suitable snail habitat 
and  suitable climatic conditions are needed (Urquhart 
et al., 2003). These conditions might not be fulfilled in 
the park as the temperature usually fall below zero 
especially at night.  
Different studies have been conducted to describe 
the occurrence of helminth infections in other wild 
animals like antelopes and gazelles. Nematodirus spp, 
Haemonchus contortus, Ostertagia spp, 
Trichostrongylus spp and Trichuris spp were most 
commonly mentioned as parasites of wild ungulates 
(Church, 1986; Kock, 1986; Flach and Sewell, 1987). 
Hoberg et al. (2001) also reported detail list of parasites 
that affect wild animals in North America. 
This is the first study about the helminth parasites 
affecting Walia ibex in SMNP, so lack of previous 
surveys; create difficulty in comparing and contrasting 
of the results obtained in the current investigation with 
others. 
 
CONCLUSION 
 
The result of this study indicated high prevalence 
of helminth parasites in Walia ibex which underlines 
the need for further studies that may help to design 
appropriate strategies to control these parasites. It is 
possible that Walia ibex with gastrointestinal parasites 
can serve as a source of infection for other forest-
dwelling species, as well as domestic livestock and 
humans. In general, the management of diseases that 
threats this endangered species needs to consider 
helminthic parasites as an integral component of the 
overall conservation plan. 
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Abstract: A cross-sectional study was conducted commencing from September 2011 to April, 2012in Gondar
Zuria District, Amhara Regional State, Ethiopia to determine the effect and the prevalence of bovine
demodicosis. A total of  206  cattle  were  examined and skin scrapings were used for  samples. SPSS version
19 was used for chi-square test and P-values < 0.05 was taken as statistically significant. There was statistically
significant difference observed between the two categories of breeds (x =0.002; p < 0.05) although the higher2
prevalence was observed in cross breed, 20 (15.6%) than local breeds, 12(15.4 %). Correspondingly, there was
statistically  insignificant difference observed  among  three  categories  of  age (x = 4.518; p > 0.05) even2
though the  highest  prevalence  was observed from those greater than 3 years old, 26 (18.43 %) while the
lowest, 5 (10 %) in those 1 up to 3 years old cattle. However, there was a statistically insignificant variation
detected between sexes (x =3.372; p >0.05) even if it was higher in female, 23 (17.82%) than male, 9 (11.68 %).2
Likewise, there was statistically insignificant variation detected among the different sites of infestation
(x =1.398; p >0.05). However, the highest prevalence were found on shoulder and neck, 14 (6.79 %), 6(2.91)2
respectively while the  lowest on the back and forelimb (0.48 %). Higher prevalence was observed on cattle
taken from semi-intensive 12 (22.22%) than extensive 20 (13.15%) management systems. In conclusion the
highest  overall prevalence (15.5%) of Demodexbovis  infestation was recorded. This indicates that despite
many eff9.orts were tried to study infectious diseases  prevalence in the study area, demodicosis has been
given  lesser attention  to  be  treated as a separate health problem. Therefore, preventive measures  should
be undertaken rather than treating demodicosis.
Key words: Cattle Demodex Bovis  Gondar Zuria District  Prevalence  Skin Scraping
INTRODUCTION Demodexbrevis on human [1]. The injury they inflict,
The demodicidae is a family of prostigmatid mites [1]. hide  and  leather   industry  and  in  show  ring
The prostigmata is a polyphyletic amalgamation including competition [3].
free living species and such diverse obligate  parasites  as Transmission usually occurs by direct contact from
pilosebaceaus mites [2] containing a single genus of the dam to her offspring during nursing in the neonatal
veterinary interest. Demodex species of the genus period [4] and never between host animals of different
Demodexare highly specialized mites that  live  in  the spp. (Mondal, 1990).  Demodexmites  are part of the
follicles  and sebaceous glands of a wide range of wild normal fauna of the skin in most. This implies that the
and domestic animals; including human. They  form a small numbers of mites exist in harmony with the host and
group of closely related species,  different  species being it is only when the equilibrium between the host and
highly specific to particular hosts:  Demodexphylloids parasite is altered in favor of the mite that excessive
(pig), Demodexcanis (dog), Demodexbovis (cattle), proliferation occurs and lesions demodectic mange are
Demodexequi   (horse),   Demodexmusculi   (mouse), produced. Multiple lesions  occur  commonly  in cattle,
Demodexratti (rat), Demodexcaviae (guinea pig), less commonly in pigs and goats, but no systemic
Demodexcati (cat) and Demodexfollicularum and consequences. The demodecticmites of sheep rarely
confined to the skin, is of primary concern only to the
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assume  pathogenicity  [4]. Damages to skin may affect given by Thrus field [7].Therefore, using 16% previous
the production of leather. Demodectic mange is not
considered to be a major parasite of cattle but it may open
the skin for secondary problems (bacterial and fungal
infectionmastitis [5].
There are inadequate researches undertaken to
address livestock demodicosis separately. This also holds
true in Gondar Zuria District except some efforts were
done to assess its prevalence in Sheep and goat.
Studying the existing problems of bovine demodicosisis
very crucial for improving skin and hides quality.
Therefore, the major objective of this study is to know the
effect and to determine the prevalence of D. bovis in
Gondar Zuria District.
MATERIALS AND METHODS
Study Area: The study was conducted in Gondar Zuria
District starting from September2011 to April, 2012.
Gondar is located 730kms.Northwest of Addis Ababa in
Amhara Regional State. The livestock population of
Gondar Zuria District is estimated to be 200,135 cattle
(exotic, cross and local), 70,000 sheep, 81,000 goats, 9,000
horses, 5,000 mules, 12,000donkeys and 45,000 poultry [6].
The region receives a bimodal rainfall, the average annual
precipitation rate being 1000 mm that comes from the long
and short rainy seasons.
Study Animals: The sampling units of the study were
cattle of different breed, age and sex that are found in
Gondar Zuria District. The origins of these animals were
Ambachera, Meredo, Yimada, Shewana, Tachteda,
Bahare-genb, Menzro, Zengaj, Sihursarwuha, Lemba,
Macha and Denkez sites. The cattle which are found in
this area are kept mainly under extensive traditional
management system but fewer in semi intensive.
Study Design and Procedures: A cross-sectional study
has been conducted on cattle which were found in Gondar
Zuria District. Simple random sampling was used to select
the study animals. History was taken on previous
occurrence of skin diseases, treatment, managementand
feeding. Samples of skin scrapings were collected and
proper labeling of every necessary information were
recorded  and   then   transported   to  the  laboratory.
After adding of 10% KOH and then a direct smear of skin
scraping were examined under low power microscope.
Sample Size Determination: The sample size required for
this study  was determined based on expected the formula
prevalence the number of cattle needed to demonstrate
the prevalence of bovine demodex in Gondar Zuria district
was calculated to be 206.
Data Analysis: The data were first entered and managed
in to Microsoft Excel worksheet and analyzed using
Statistical Package for Social Sciences (SPSS) software
version 19. The prevalence of demodecosis was expressed
as percentage with 95% confidence interval by dividing
the total number of cattle positive to demodecosis to the
total number of cattle examined. The prevalence rate of
demodecosis was calculated for different risk factors as
the number of demodecosis positive animals examined
dividing by the total number of cattle investigated at the
particular time. The significant difference between the
prevalence of demodecosis was determined using
Descriptive statistics; Chi-Square test (x ) and P< 0.05 is2
considered as statistically significant.
RESULTS
Out of the 206 cattle examined in Gondar Zuria
District, 32(15.5%) were found positive for Demodexbovis.
Of these, 128 (62.0%) were local breed and 38 (38.0 %)
were cross breed, 15 (7.28 %) were  less  than  one  year,
50 (24.27 %) were 1 to 3 years old and 141 (68.44 %) were
greater than 3 years old, 77 (37.37 %) were male and
129(62.62 %) were female.
There was statistically significant difference observed
(x  =0.002; p <0.05) between the two categories of breeds2
although the higher prevalence of demodecosis was
observed in cross breed cattle, 12(15.4 %) than local
breeds, 20 (15.6 %) (Table 1).
Out of the total 206 cattle examined under different
age categories, the highest prevalence of demodecosis
was observed from those greater than 3 years old,
26(18.43%) while the lowest, 5(10%) was observed in
those 1 up to 3 years old (Table 2) although there was no
statistically significant difference observed among the
three categories of age (x = 4.518; P > 0.05).2
There was a statistically insignificant variation
detected between sexes (x = 3.372; P >0.05) even if the2
prevalence of bovine demodicosis was higher in female
(Table 3), 23 (17.82%) than male, 9 (11.68 %).
There was also a statistically insignificant difference
observed (x 1.39; p <0.05) among the sites of infestation.2
However, the highest prevalence was observed on
shoulder and neck, 14(6.79 %), 6 (2.91) respectively while
the  lowest  on  back,  forelimb and all parts of the body,
1 (0.48 %).
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Table 1: Prevalence of bovine demodicosis based on breed.
Breed Number of cattle examined Number of cattle found positive (%)
Local 128 20(15.6)
Cross 78 12 (15.4)
Total 206 32(15.5)
x =0.002; P<0.052
Table 2: Prevalence of bovine demodicosis based on age
Number of cattle Number of cattle found
Age examined positive (%)
Less than 1 year 15 1 (6.6)
1 up to 3 years 50 5 (10)
Greater than 3 years 141 26.(18.43)
Total 206 32 (15.5)
x =4.518; P>0.052
Table 3: Prevalence of bovine demodicosis based on sex.
Number of cattle Number of cattle found
Sex examined  positive (%)
Male 77 9(11.68)
Female 129 23 (17.82)
Total 206 32(15.5)
x =3.372; P>0.052
Table 4: Prevalence of bovine demodicosisbased on site of infestation
Site of infestation Number of cattle found positive (%)
Shoulder 14 (6.79 )
Neck 6 (2.91 )
Back 4 (1.94)
Dew lap 2 (0.97)
Ear 1(0.48)
Hind limb 2 (0.97 )
Fore limb 1 (0.48 )
All parts of the body 1 (0.48 )
Ribs 1 (0.48)
Total 32 (15.5 )
x = 1.39; P <0.052
Table 5: Prevalence of bovine demodicosisbased on management systems. breeds of cattle are reared in rural areas; this area might
Number of cattle Number of cattle found
Management examined  positive (%)
Semi-intensive 54 12 (22.22)
Extensive 152 20 (13.15)
Total 206 32(15.5)
x =0.05; P>0.052
There was statistically insignificant difference
observed (x =0.05; p >0.05) between the two management2
systems. Furthermore, relatively higher prevalence was
observed on cattle taken from semi-intensive 12 (22.22)
than those from extensive 20 (13.15%) management
system (Table 6).
DISCUSSION
The present study revealed that the overall
prevalence of bovine demodicosis was 15.5%. This was
higher   than   the   reports  of  the  previous  studies
which were conducted by Chalachew [8], 1.63% in
Wolayita Sodo, Yacob et al. [9], 1.88% in Adama, Regasa
[10], 0.42% in Nekemte, Bogale[11], 4.19% in Debre-Zeit,
Eydal and Richter [12], 1.8% in  Iceland, Izdebska[3], 1%
in Poland and Yacob et al. [13], 5.9%, in and around
Mekelle. But  this result is nearest to the previous study
of Tewodros et al. [14] who reported 16% in and around
Gondar town. The current study indicated as if it was one
of thehighest prevalences which were conducted in
Ethiopia earlier. Therefore, it can suggest that the study
area was too conducive for the survival, multiplication
and development of Demodexbovis which can influence
the level of immunity to be infested by D. bovis implying
that there was a problem on animal management like poor
housing, lack of  supplement feeding, stress condition
and lack of control measures and awareness about the
effect of the disease by the owners which can aggravate
the disease in the study area.
In the current study, the prevalence rate of D. bovis
was 15.6% in local breed cattle and 15.4% in cross breed
cattle.  The  result  agrees  with the previous work of
Yacob et al. [9] who reported higher prevalence of D.
bovisin local breed (8.8%) and lower in cross breeds
(2.2%) in and around Mekelle. In addition, Yacob et al.
[13] also reported a lower prevalence of D. bovison cross
breeds in Adama. This higher prevalence (15.6%) on local
breed of cattle in the current study might be due to the
fact that local breeds are more susceptible than the cross
breeds to D. bovis. Stress condition might be a factor that
can lead to this susceptibility. Since local breeds of cattle
are mostly reared in Gondar Zuria District while cross
create conducive environment for cross breeds of cattle
due to good management than local breed of cattle that
are kept under free range of land.
The prevalence rate of D. bovis was 22.22% on cattle
which were managed under semi-intensive system while
13.15% on extensive system. This is lower than the result
which was reported by Yacob et al. [9], 23.7% and 76.2%
for semi-intensive and extensive systems respectively in
and around Mekelle. This difference might be due to a
variation in climatic condition, management and feed
accessibility between the two study areas. Furthermore,
the lower prevalence (13.15%) on cattle which was
managed under extensive  production system might be
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due to the number of cattle that had been taken in this forelimb and back (Table 5). This indicates that D. bovis
production system were higher (152) than that of the might need less haired area and it was responsible for
cattle that were kept under semi-intensive production high loss of skin and hide since its infestation varies from
system (54) during the study period. site to site. Furthermore, the shoulder and neck regions
The prevalence rate of demodicosiswas 11.68% in were vulnerable for different stress conditions like yoke
male and 17.82% in female cattle. This  can  indicate  that pad and these areas were easy for the Cattle to rub the
demodicosis was encountered in both sexes of cattle affected part with permanent objects to avoid itching
(Table  4). This  is  correlated  with  the report of which might  facilitate the infestation, progress and
Andrews et al. [15] and Radostits et al. [16] who stated spread of this Demodex species. However, the current
that D. bovis occur in both sexes. But,  the  current  report study had a variation on site the of infestation when
disagree with the previous works of Yacob et al. [13] who compared with the previous report of Kahn et al. [17],
reported 2.22% in male and 1.67% in female cattle Ademe et al. [18], Schulz et al. [19] and Bukva et al. [20].
respectively in Adama and the report of Bogale[11] who Kahn et al. [17] and Ademe et al. [18] reported that the
indicated 4.57% and 3.17% in male and female respectively common site of infestation were wither, neck, back and
in Debre-Zeit. This might be due to the stress condition flanks. Furthermore, Schulz et al. [19] and Bukva et al. [20]
during pregnancy and lactation and the less emphasis of in Czechoslovakia reported that the distribution of
the owners on feeding of female animal and a higher nodules of D. bovis on the host’s body has typical
emphasis on feeding of male animals since they used them pattern; whereas  the  predilection areas were the
for ploughing, fattening and for higher financial gain in shoulder, brisket, neck and the adjoining body part.
the market. The  current  study   agree   with  the  reports of
Demodexboviswere recorded 6.6%, 10% and 18.43% Kahn et al. [17], Ademe et al. [18], Bukva et al. [20] and
for cattle that were less than 1 year, 1 up to 3 years and Tewodros et al. [14], on similar sites of infestation like
greater than 3 years old respectively. This can imply that shoulder, neck, back, entire body. But, disagree with that
demodicosis was occurred in all age categories  (Table  3). of Baker and Fisher [21] and Oppong [22] who reported
This report correlates with the report of Andrews et al. the prevalence of demodicosis on cattle eyelids was
[15] and Radostits et al. [16] who stated that D. bovis found 11.4% in the Southwestern U.S.A. and 40.2% in
occur in all age categories because it is clear that an Ghana respectively. The variations on various site of
organism living as a commensal should suddenly become infestation might be due to the living style of the parasite
a pathogen by its rapid unpredicted multiplication; as commensals that leads for suddenly pathogenic states
immunodeficiency has been suggested as one cause for or due to the frequent exposure of neck and shoulder for
this phenomenon to occur. In addition to this, the result various stress conditions like yoke sore, traumatic injury
is in agreement with the previous work which was done and kick by ploughing instruments which facilitate the
by Yacob et al. [13] who reported 1.06% and 2.04% in mite to feed easily by puncturing the host cell and
young and adult cattle respectively. But, the present sucking out the cell contents of the injured area.
study disagrees with the previous work of Bogale [11]
who reported that higher prevalencewas recorded in CONCLUSSIONS
young   (7.95%)   than   adult   (2.40%)   in  Debre-Zeit.
The record of higher prevalence rate (18.0%) on cattle In Ethiopia, despite many efforts tried to study
which were greater than 3 years old might be due to the infectious diseases prevalence in the country,
fact that the number of cattle in this rate age categories demodicosis has been given lesser attention to be treated
were higher (141) than that of the cattle that were less as a separate health problem. There are inadequate
than 1 year (15) and 1 up to 3 years (50). researches undertaken to address livestock demodicosis
The  current  study  revealed that the prevalence  of separately. This also holds true in Gondar Zuria District
D. bovis was 6.79% on the shoulder region followed by except some efforts were done to assess small ruminants
neck (2.91%), back (1.94 %), hind limb (0.97 %), dew lap (sheep and goat)  mengemites. In this cross-sectional
(0.97 %), ear (0.48 %), ribs (0.48 %), fore limb (0.48 %) and study of bovine demodicosis, high overall prevalence
all parts of the body (0.48 %). So that, the most frequently (15.5%) of D. bovis infestation was recorded. This can
affected site or the area in which the nodules of D. bovis imply that it can be responsible for the great economic
found were on the shoulder and neck while the less losses of hides even at a national level. The female cattle,
frequently encountered part were all parts of the body, cattle  which were above 3 years old, cross breed of cattle
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and cattle found under semi-intensive production system 8. Chalachew, N., 2001. Study on skin diseases in cattle,
were observed  as  the  most  susceptible  to  D.  bovis.
The shoulder and neck area were the most exposed sites
for D. bovis. Generally, D. bovis was the species of
Demodex  which  is  highly  devastating cattle in the
study area.
Recommendations:
Studying the existing problems of bovine
demodicosis is very crucial for improving livestock
health, especially for skin and hide quality.
Awareness should be taken during early spring and
end of winter or during summer because during these
seasons, the spread of the disease is high.
The farmers should be advised in order to avoid the
risk factors like stress condition and poor nutrition
which can aggravate the disease.
Preventive measures should be taken rather than
treating demodicosis which can affect the depth part
of the skin where the drug does not reach adequately
to the depth part of the skin,
Tanners should trace back to the origin of hides and
skins so that regions with high prevalence of skin
defects due to demodicosis should be identified and
become a basis for control measure in these
particular region.
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Abstract: A cross-sectional study on the prevalence of ectoparasites of sheep and goats was carried out in
Guto-Gidda district, East Wollega, Western Ethiopia from October 2010 to May, 2011. Of the total 228 sheep
and 155 goats examined, 140 (61.40%) sheep and 90 (57.69%) goats were infested with various types of
ectoparasites. There was no statistical significant difference (P > 0.05) in prevalence between the two small
ruminant species. The ectoparasites identified in both species of animals were ticks (24.74%), mange mites
(15.36%), fleas (11.45%), lice (6.51%) and sheep ked (1.82%). Ticks were the most abundant ectoparasites
recorded both in sheep and goats with a prevalence of 25.44%% and 23.72%, respectively. The genera of ticks
observed in both sheep and goats were Amblyomma spp. Rhipicephalus spp. and Boophilus spp. in a
decreasing order of prevalence. An overall prevalence of 15.87% mange mites was observed in both sheep and
goats with 13.16% and 18.59%, respectively. The identified species of mange mites found in both species of
animals were Sarcoptes scabei, Psoroptes spp. and Demodex spp. in a decreasing order of prevalence. Sheep
were found to be infested with two species of lice (Linognathus spp. and Damalinia ovis) while goats only with
Linognathus spp. The fleas, Ctenocephalides spp., were detected in both sheep (12.28%) and goats (10.25%)
and Melophagus ovinus only in sheep (3.47%) were also detected. Generally, no statistically significant
variation (P > 0.05) was observed between age groups, sexes and different body conditions in the ectoparasite
prevalence in sheep and goat specific populations. Different ectoparasites tended to prefer different predilection
site on the animals' body. This study showed that the growing threat of ectoparasites to small ruminant
production needs well-coordinated and urgent control intervention.
Key words: Prevalence  Ectoparasites  Sheep  Goat  Ethiopia
INTRODUCTION Different type of ectoparasite species widely
Ectoparasites are organisms, which inhabit the skin reported the distribution and abundance of ectoparasite
or outgrowth of the skin of the host for various periods species in different parts of the country [5-12]. Currently
[1]. The damage ectoparasite inflict may   be   mechanical, different causes of skin disease of small ruminants in
but the situation is complicated also by host reactions to Ethiopia are accountable for considerable economic
the presence of the particular parasite, their secretion and losses particularly to the skin and hide export due to
excretion [2]. It has been estimated that more than 38 various defects [13].
million cattle and 30 millions small ruminants, constitute Skin diseases caused by lice, sheep ked (Melophagus
the major portion of livestock resources in Ethiopia [3]. ovinus), ticks and mange mites are among the major
Meanwhile, small ruminants constitute about 30% of the diseases of small ruminants and cause serious economic
total livestock population of the country and are among loss to farmers through mortality, decreased production
important contributors to food production in Ethiopia, and reproduction, down grading and rejection of skins
providing 35% of meat consumption and 14% of milk which also affect the tanning industries. According to
consumption [4]. tanneries  report,  skin  diseases  due to external parasites
distributed in Ethiopia and a number of individuals
Acta Parasitologica Globalis 4 (3): 86-91, 2013
87
cause 35% sheep skin and 56% goat skin rejection in accumulation of crust and fissuring. Mange mites
Ethiopia [14]. This study was designed to see the extent encountered were identified based  on  their
of damages and the prevalence associated with morphological features [17]. Hard ticks, lice, fleas and
ectoparasites infestation in East Wollega, western sheep  ked  were  collected   from   the  different parts of
Ethiopia. the body of the individual sheep and goat by hand
MATERIALS AND METHODS the whole body parts of the ectoparasites during
Study Area: The study was conducted in East Wollega, 70%   alcohol    in    clean,   well-stopper   glass  vials.
western Ethiopia which lies between longitude 36°32.9°N Vials were individually labeled properly with the
and latitude 9° 4°S. This area lies in altitudinal range of necessary information and transported to Veterinary
2010m above sea level with an average annual unimodal Laboratory  of  Wollega  University  for  identification.
rainfall ranging between 800 to 2400mm and temperature The morphology of the ectoparasites was studied in the
fluctuation of 9-22.4°C [15]. laboratory with the help of dissecting (x4) and compound
Study Population: The study animals were 384 small and descriptions given by Soulsby [19] and Wall and
holders’ indigenous sheep (n=228) and goats (n=156) Shearer [20]. 
managed under extensive management system. Simple
random sampling method was used to select study Data Analysis: Analysis of data was carried out using
animals. The sex, the age groups and the physical SPSS Version 17. The prevalence of each ectoparasite in
condition of each sampled animal was registered. study animals was computed in percentage. In order to
Collection and Examination of Samples: A total of 384 ectoparasites among sheep and goats, the data were
sheep (n=228) and goats (n=156) were examined for the analyzed statistically using Chi square test.
prevalence of external parasites. Sheep and goat body
coat were thoroughly examined by close inspection and RESULTS
parting the hairs against their natural direction for the
presence of ectoparasites after proper restraining. For the In the present study, 59.89% (n=230) of the small
detection of mange mites, skin scraping samples were ruminants harbored ectoparasites. Among 228 sheep and
collected from clinically affected areas using the standard 156 goats examined, 140(61.40%) and 90(57.69%) were
techniques [16]. The collected mites were preserved in found  to harbor   different  types  of  ectoparasites.
bottles containing 5% formalin. Skin scrapings from the There was no statistically significant difference (P>0.05)
suspected sites of infection were heated in 10% between the two animal species in the overall prevalence
potassium hydroxide to dissolve the protein of the skin of ectoparasites. The different ectoparasites identified in
and hair. The sediment in the tube was examined under both species of animals were ticks (24.74%), mange mites
the compound microscope. The body surface of the (15.36%), fleas (11.45%), lice (6.51%) and sheep ked
affected animals  was  characterized  by  alopecia,  marked, (1.82%) (Table 1).
picking. Adequate precautions  were  taken  to  preserve
collection  [18].  The  ectoparasites  were  preserved in
microscope (x10) and was identified according to the keys
see the magnitude of variation in the prevalence of
Table 1: Prevalence of ectoparasite fauna of sheep and goats in the study area
Species of animals
----------------------------------------------------------------------------------------------------------------------------------------------------------
Sheep (n=228) Goats (n=156)
--------------------------------------------------------------- --------------------------------------------------------------
Type of ectoparasites No. positives Prevalence (%) No. positives Prevalence (%)
Ticks 36 25.44 21 23.72
Mites 30 13.16 29 18.59
Lice 17 7.45 8 5.13
Fleas 28 12.28 16 10.25
sheep ked 8 3.47 - -
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Ticks were the most abundant ectoparasites recorded and  legs  10(4.35%).   The   most  commonly areas
both in sheep and goats with a prevalence of 25.44%% infested with lice were head region 8(3.48%), flank
and 23.72%, respectively. There was no significant 4(1.74%), perineum 3(1.30%), legs and the back of animals
difference (P> 0.05) between the proportion of sheep and 2(0.86%).
goats infested by ticks. In sheep, Amblyomma (10.09%) In these study, fleas mostly infested areas of flank
was the most abundant followed by Boophilus (8.77%) 9(3.9%), perineum 24(10.43%), neck 4(1.74%), the back
and Rhipicephalus (6.58%) while in goats the same genera 3(1.30%),   scrotum/udder   and   shoulder  2(0.86%).
of ticks were encountered with a prevalence of 10.26%, Sheep ked were mostly collected from the back, neck,
6.69% and 5.77%, respectively. In sheep the infestation perineum and shoulder regions with infestation rate of
rate of ticks (25.43%) was higher compared to mite 3(1.30%), 2(0.86%), 1(0.43%) and 1(0.45%), respectively.
infestation (13.15%) and lice (7.45%). Likewise, in goats,
the prevalence of ticks (5.13%) was the highest followed DISCUSSION
by mange mites (23.71%) and lice (18.59%).
In this study, an overall prevalence of 15.87% mange The present study revealed an overall ectoparasite
mites was observed in both sheep and goats with 13.16% prevalence of 59.89%  in  both  small  ruminant  species.
and 18.59%, respectively. The identified species of mange Of this, 61.40% and 57.69% was in sheep and goats,
mites found in both sheep and goats were Sarcoptes respectively. It also revealed that ticks, mites, lice, fleas
scabei, Demodex spp. and Psoroptes spp. with a and sheep ked are common ectoparasites in the study
respective prevalence of 8.77%, 2.63% and 1.76% in sheep area. These findings are closely related with works of
and 5.77%, 5.13% and 7.69% in goats. Tefera [21] with a prevalence of 50.5% and 56.4% of sheep
The overall prevalence of lice on the small ruminants and goats, respectively in the northeast part of the
was 6.29%. At species level the prevalence was 7.45% for country. Similarly, Mulugeta et al. [5] reported an
sheep and 5.13% for goats. On sheep, two genera of lice infection rate of 55.50 and 58% in sheep and goats,
were identified,  Damalinia  (5.26%)  and  Linognathus respectively in northern Ethiopia. But it is inconsistent
spp. (2.19%) while on goats only Linognathus spp. with reports from eastern Ethiopia [22] that could be
(5.13%). Lice infestation rate  for  the  age  group of explained with a lower prevalence. The overall
<1year and >1year were 6.25% and 6.66%, respectively. ectoparasite prevalence of small ruminants in this study
The prevalence of lice infestation was 7.14% in male and seems relatively higher than the results of other works
6.02% in female animals. The difference was not carried out in some African countries [23] with infestation
statistically significant (P>0.05) in both cases. rate of 21.9% in sheep and 23.9% in goats in North and
Among the lice species, M. cornutus showed the Central Nigeria. The higher prevalence of ectoparasites in
highest prevalence Sheep ked, Melophagus ovinus, was the study area could be due to the differences in
observed only in sheep with an overall prevalence of management system, breed, season and sample size.
3.07%. Age-wise prevalence of sheep ked was 3.47% and Ticks were the most frequent ectoparasites recorded
0.83% for age groups of <1 year and > 1 year, respectively both in sheep and goats with a prevalence of 25.44%%
and while 2.38% in male and 1.39% in female animals were and 23.72%, respectively. Three genera of ticks
observed during the study period. The difference was not (Boophilus, Amblyomma and Rhipicephalus) were
statistically significant (P>0.05) in both cases. The fleas, identified both on sheep and goats. Ticks were observed
Ctenocephalides spp. in both sheep (12.28%) and goats to affect both poor body condition (25.99%) and good
(10.25%) were also detected. body condition (22.92%) sheep and goats (P<0.05).
Different ectoparasites tended to prefer different In the current findings, mange mites were the second
predilection site on the animals' body. In this study each highest examined ectoparasite next to tick infestation with
genera of tick tended to prefer a site of attachment on the an overall prevalence of 15.87% in both species of
sheep and goats on legs 32(13.91%), scrotum/udder animals. This result agrees with  previous  studies
26(11.30%), under tail 13(5.65%), ears 9(3.91%), perineum reported from southern range land of Ethiopia, 14.64% in
8(3.47%) neck 4(1.74%) and shoulder 3(1.30%). sheep and 16.45% in goats by Mulu [24]. However, it is
Skin lesions caused by mange mites were distributed higher than other works done in different parts of the
mainly on the head region. They usually infested head country: 7.4% Assegid [25], 28% Dejene et al. [26] and
region 23(10%)  ears  20(8.69%),  neck  region  6(2.60%) 1.86% Chalachew [27].
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But disagree with previous findings of Takele [28], indicated that ked population is mainly seen in colder,
7.8% and11.8%; Tadesse [10], 0.7% and 6.8%; Nigussie wetter areas and the infestation may be lost when the
[29] 0% and 6.9%; Worku [30], 2.1% and 4.3% and Tefera sheep are moved to hot dry district. According to
[21], 0.4% and 6.6% in sheep and goats respectively in Radostitis et al. [37] in the hot, humid tropics the parasite
different parts of the country. Sarcoptes spp., Demodex is restricted to cooler highlands and infestations may be
spp. and Psoroptes spp. were the three genera of mange lost when sheep are moved to hot dry areas. The irritation
mites identified with an infection rate of 8.77%, 1.75% and results in animal biting and rubbing with resultant damage
2.63%, in sheep and 5.77%, 7.69% and 5.13% in goats to the fleece and development of a vertical ridging of the
respectively. These findings were supported by previous skin called ‘cockle’ [20, 38, 39].
findings of Mulu [24], Kassaye and Kebede [31] and The overall prevalence of ectoparasites recorded in
Yacob et al. [32] in different parts of the country. On the the current study in young and adult sheep and goats
other hand, an overall infection rate of 29.4% of mange was 55.55% and 62.50%, respectively. But in this result
mites was observed in goats by Kumilachew et al. [33] age of the sheep and goats did not show significant
which is relatively higher than the present study result. association with the prevalence of  the  ectoparasites.
This might be due to the differences in management, This is in agreement with reports of Tefera [21] with an
climatic condition and study design, time factor and usage infestation rate of 51.05 and 54.2% in young and adult
of acaricides. Mites of Sarcoptes (28%) and Demodex sheep and goats, respectively. A cross sectional study
(1.42%) in goats were also reported [33]. conducted in Brazil by Santose and Faccini [40] described
Flea infestation with Ctenocephalidus spp. was one that there was no statistically significant difference in the
of the ectoparasite problem encountered in small prevalence of the lice infestation between different age
ruminants of the study area with a prevalence of 12.28% groups. On the contrary, Radostitis et al. [37] reported
and 10.25% in sheep and goats. This result is in close that young animals are heavily infested and the number
agreement with Tefera [21], Mulugeta et al. [5] and Yacob decrease as the animals mature. Likewise, Lehman [41]
et al. [32]. observes a greater susceptibility of young animals to
Lice infestations were recorded both in sheep and ectoparasite and attributed it to a higher ratio of
goats with a prevalence of 7.45% and 5.13% respectively. accessible surface to body volume and a poor grooming
This result is higher than observations made in central behavior.
Ethiopia, 5.1% and 1.4% [34]; 0% and 0.5% [12] in sheep No significant variation (p>0.05) in ectoparasite
and goats respectively but lower than the prevalence infestation of sheep and was observed in relation to body
reported by Abdulhamid [11], (14.2%); Tefera [21], 39.8% condition. The absence of association between body
in sheep and 29.2% in goats Yesehak [35] (89.5%) on fresh condition and prevalence agrees with previous reports
sheep skin examination in different parts of the country. [42]. This could be due to the fact that loss of body
Such differences in prevalence with the above condition in the study animals could result from other
observations may arise from differences in agro-climate, factors, such as seasonal change of forage and pasture
management and health care of sheep and goats in the and the presence of other concurrent disease conditions.
study sites. Louse infestation may indicate some other The current study revealed that sex of the sheep and
underlying problem such as malnutrition and chronic goats did not show significant association with the
diseases [20]. prevalence of the ectoparasites. A prevalence of 52.6%
Melophagus ovinus was observed on sheep and 47.7% was observed in sheep and goats, respectively.
accounting for 3.07% overall prevalence. In contrast to Similarly, the absence of association between sexes and
the present study, Kassaye and Kebede [31], Tefera [21] prevalence of the ectoparasites is also reported by Yacob
and Mulugeta et al. [5] obtained higher prevalence of et al. [32] and Kedir [43]. This seems to be that sex has no
sheep ked infestation with prevalence of 11.67%, 12.5% great effect on the prevalence of ectoparasite infestation
and 19.1%, respectively in different parts of Ethiopia. and both sexes may have nearly equal chance to be
Environmental factors (seasonal variation between infested. But this is inconsistent with the report of
present study and previous study) during study period Kumilachew et al. [33] where the prevalence of mange
might have contributed to this great variation. Analysis of mites was higher in female (31.1%) than male (25.5%)
seasonal population of sheep ked by Legg et al. [36] also goats.
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Different ectoparasite tends to prefer different 9. Musema, K., 2002. Study on Mange Mites
predilection site on the animal’s body. Generally in the
current study different ectoparasites were collected from
11 predilection site on the animal’s body parts like legs
(19.3%), Ears (13.9%), perineum (15.65%), scrotum/udder
(13.04%), neck (7.39%), udder tail (5.65%), head
region(13.48%), back of animals (3.47%) and shoulder
(2.60%). The predilection site mentioned in the current
study corroborated with those reported by Dawit et al.
[44], Mulugeta et al. [5], Mulu [24], Kassaye and Kebede
[31] and Eshetu [45]. Information on predilection site of
ectoparasite is helpful in spraying individual animals since
it gives clue as to which part of the body requires more
attention.
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Socio-Economic Assessment of the Impacts of Trypanosomiasis on 
Cattle in Girja District, Southern Oromia Region, Southern Ethiopia
Mersha Chanie, Dulecha Adula and Basaznew Bogale
Department of Paraclinical Studies, Faculty of Veterinary Medicine,
University of Gondar, P.O. Box, 196, Gondar, Ethiopia
Abstract: Across-section study was conducted in and around Girja Woreda from September 2011 to March,
2012 to determine the economic impact of trypanosome in cattle. Questionnaires based information was used
to assess the economic significance and determine factors assessed in relation to economic impact of the
disease. Out of 60 villagers asked about the impact of trypanosomosis of cattle. The result revealed that
trypanosomosis as a disease of livestock in the area, the most important and the first problems affecting
livestock productivity and agricultural activity as per 95% of the respondents. Nearly all respondent explained
the direct impact on livestock productivity include reduce meat and milk off take, increase calving rate, increase
in calf mortality and increase in cost of live stock management. Indirect impact of trypanosomosis include
decrease crop production, decrease traction power, reduces work efficiency of both man and animals. The
occurrence of such infection subjected the community to additional expenditure estimated for about 480
Ethiopian Birr per household (US$28.23) on preventive and 320 ETB (US$ 18.2) per house hold on curative
drugs. Trypanosomosis is probably the only disease which has profoundly affected the settlement and
economic development of a major part of the community in the study area. Therefore, trypanosomosis is the
most important problem for agricultural activity and animal production in the areas and the situation is getting
worse as the control and prevention of trypanosomosis is facing a challenge due to limitation of vector control
activities and the development of drug resistance in the area. These results show the dramatic impacts that
trypanosomosis cause a series problems in the area.
Key word: Girja district  Cattle  Economic impact  Trypanosomosis  Tsetse fly
INTRODUCTION African animal trypanosomiasis and its vectors occur
Livestock are the back ground of the socioeconomic impact on livestock productivity. Its epidemiology and
system of the most of the rural communities in the impact on livestock (especially cattle) production are
continents of Africa. This can be noted more clearly with determined largely by prevalence and distribution of the
those who are adopting the pastoral and semi-pastoral disease and its vectors in the affected areas.
way of living. These people own approximately 50% of Trypanosomiasis is one of the most important serious
Africa livestock, equivalent to approximately 225 million diseases of livestock and human in worldwide which
animals [1,2]. cause serious disease in domestic animals and human
The number of pastoralists in sub-Saharan Africa has beings in sub-Sahara Africa [7,8].
been estimated to be more than 50 million people [3]. The Trypanosomiasis and drought are probably the two
economical impact imposing by the disease directly largest limiting factors for cattle production. In Africa
affects the milk and meat productivity of animals, reduce trypanosomiasis estimated to cost between1-4 billion US
the birth date and increase the abortion rates as well as dollar per year loss to African farmers that are mainly used
mortality rate: - all of these affect the herd size and hared in Europe and North America for meat and milk production
composition [4-6]. in large scale intensive farms. Production system in Africa
in vast area of sub-Saharan Africa with devastating
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vary from the pastoralists who live in semi-arid areas
unsuitable for arable crops to the small dairy farmers who
couple of cows to produce milk for sell to pay for schools,
medicines and clothes [6, 9,10].
Among African country Ethiopia has largest number
of livestock population. some estimation indicate the
Ethiopia has largest number of livestock population
indicate by 29.82 million cattle, 11.5 million, 9.61 million of
goats, 1.12 million of horses, 2.6 million of donkey, 1.09
million and 62 million of poultry [11,12]. 
In Ethiopia the land covered by trypanosomiasis Fig. 1: Impact of Trypanosomiasis (direct and indirect)
(tsetse infestation) estimated around 200,000 km  fertile economic losses as analyzed from the2
land remained unusable. This disease cause direct loss questionnaire
(mortality) estimated to amount 1.5 to 2 billion birr pee
year and indirect losses due to decreasing productivity
and restriction from international livestock trade in
country [4,5, 7, 13]. 
Among the Ethiopian regions Oromia is known by
huge  cattle  population.  Guji  zone  is  one  zone of
Oromia region which found in southern part of Ethiopia
known by pastoralist area. This research study concern
on impact  on  trypanosomiasis  in  the  district  and
explain  the  possible solution will be suggested.
Generally, researches play a role to cultural, social,
economical, even political life of people. Research data on Fig. 2: Questionnaires on the clinical signs observed by
the economics of trypanosomiasis in cattle is unavailable the respondents.
in and around Girja woreda southern part of Oromia
Regional state. Therefore, the objective of current
research work is to determine the economic impact of
trypanosomiasis.
MATERIALS AND METHODS
Study Area Description: The study would be conducted
in Girja woreda which is located in southern parts of
Oromia regional state Guji zone in eastern direction. Girja
woreda is one of pastoralist area at distance of 207 km Fig. 3: A figure that depicts the number of flies trapped
from zonal town Negelle and found at distance of 559 km and the peasant associations where samples taken.
from Addis. Topographically, the district is surrounded
by mountains, planes and rivers like Ganale, Gabarticha Study Animal: Cattle population of Girja woreda which is
and Iya. The climatic conditions comprises  dega  4%,  6% managed under traditionally reared management system
woinadega and the rest 90% is kola with annual average was selected for study to determine the impact of
temperature 28 - 34 C and have annual rainfall of 700-1000 Trypanosomiasis in cattle.O
mm with altitude of 1400 masl. The livestock population
includes cattle 123595, sheep 4268, Goat 89806, equine Study  Design:  A questionnaire survey study covering
7878 and poultry 52,345. The major human population in the 4 kebeles of Girja Woreda and two neighboring
the distinct estimated to 55,876, of which 28162 are males woreda: Adola woreda and SNNP of Sidama zone were
and the remaining 27714 are females [14]. used.
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Sample Size: About 60 villagers were asked during the Trypanosomiasis has direct impact on livestock
study from 4 different kebeles of Girja Woreda and two productivity by reducing meat and milk off take,
from the Adola Worda & two from Sidama zone of Girja increasing calving rate, calf mortality and livestock
kebele. management  especially  the  number  of  livestock  kept
Sampling Procedure: Structured questionnaire was livestock  herd,  loss  of   draft   power,   mortality,
administered and there was interview done for pastoralist. abortion and cost of trypanocidal drugs and insecticides
Data Analysis: Data analysis was performed using Stata The questions about transmission of trypanosomosis
and SPSS version 10.0 and 17.0 respectively for the was responded as follows; 80% of the respondents
analysis. The association between the risk factors and indicated  that  the  transmitter  and  cause  of   the
economic impact was also seen if any. disease  is the environment, 15% of the respondent
RESULTS other flies they characterize small in size, brown in color
Questionnaire: A total of 60 villagers were interviewed. forest and savanna vegetation the so called “tsetse fly”
All were farmers. The interviewees were selected and  only  5%  of  the  interviewed  people  didn’t  know
randomly from the study area. All the interviewed people any  about  the  cause  and  transmitter of
responded to the prepared questionnaire format. trypanosomosis.
Socioeconomic Status: Above 97% of the respondents most important and the first problems affecting livestock
livelihood is depends on mixed crop livestock production productivity and agricultural activity as per 95% of the
systems.  Livestock  are integral part of agricultural respondents. Almost 100% of the respondents consider
activity  and  are  used  as  food,  source  of  income  and trypanosomosis is mainly a disease of cattle. The main
for  transport purposes. The average number for cattle clinical signs of trypanososmosis as known by the
was 5cattle/household and the cultivated land was about interviewed people included; ruffled hair coat, diarrhea,
3 hectare/household level. coughing, constipation, emaciation, weakness, reluctant
Livestock Management: Livestock is reared primarily for appetence and others.
draught purposes where oxen and sometimes cows used The total number of tsetse fly caught during the
for this purpose in order of importance. Livestock also study period was 388 out of which the highest 89 flies
used for milk, meat, source of income and transportation. were recorded in Ganale korcha and the lowest 14 flies
The composition of livestock species in the study area were collected in wele magado in 10 and 4 traps
was cattle (75%), small ruminants (15%) and equines respectively. This indicates that the area was highly
(10%). infested with the flies that leads to considerable economic
The grazing and watering points are far away from losses for control methods as well as disease
their locality (90% of the respondents) during the dry consequences.
period. Crop residues and grasses preservation for dry As revealed by the respondent, the use of
period shortage of feeds is practiced. trypanocides is  a  common   practice   in   the  area.
Livestock Constraints: According to the respondents, trypanocides  (mostly berenil, samorin and homidium).
the main livestock constraints in the study area include The  total  household  expenditure  on   trypanocidal
livestock diseases, lack of grazing land and watering drugs now increased from time to time. The estimated
points and scarcity of modern veterinary service. Based annual  expenditure  on  preventive  drugs  was   about
on the interview result, the main livestock diseases in 480  ETB  per  household  (US$28.23).  Although the
order of importance are; trypanosomosis, anthrax, annual  expenditure  on  curative drugs per household
pasteurollosis, blackleg, internal parasites, abortion and also cost to the amount 320 ETB (US$ 18.2) per house
external parasites. hold.
by farmers, the breed and species composition of the
(Figure 1).
believe  biting  flies  ‘tabanids  and  muscids  flies’ and
biting  their  animals  where  the  animals  move  to  the
Trypanosomosis  as  a  disease  of livestock is the
to move, isolated from the herd, depression, abortion, in
Nearly all the cattle owners are familiar with these
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Economic Losses of Trypanosomosis Related to sales, less access to liquid capital, trypanosomiasis
Trypanocide Drugs: reduces yields, area cultivated and the efficiency of
Pastoralists use trypanocides 52% The questionnaire survey has revealed the concern
Mean expenditure per year on the preventive drug of livestock farmers on the problem of tsetse fly and
Per house hold 480 birr trypanosomosis. Their responses to questions about the
Per head of cattle15 birr presence of tsetse fly and trypanosomosis, the symptoms
Mean expenditure per year on the curative drug Per or signs of the effect of this disease and its vector and the
house hold 320 birr high cost of trypanocidal drugs among other questions
Per head of cattle 10 birr show that there is a great economic impact on the
DISCUSSION believed that their income would reduce as a result of
The present study indicates that tsetse and Almost all the cattle owners are familiar with these
trypanosomosis are still of much concern and represents trypanocides (mostly berenil, samorin and homidium).
a major obstacle to livestock production and development Similar results were also reported by Tewelde [16] and
of agricultural sectors. The study further revealed Abebe [17] about 57% and 43% of the drugs applied by
Trypanosomiasis is probably the only disease which has the farmers themselves and other uncertified people.
profoundly affected the settlement and economic Above 90% of the treatment was given for clinical cases
development of the community. This is supported by and 10% for nonclinical cases. Similar results in the areas
Swallow [6] and Tewodros et al. [15] that revealed of Zambia and upper Didessa valleys of Ethiopia [16, 20]
Trypanosomiasis is a disease which affects the life of showed 85% of the treatment was given for clinical cases.
people, the way they manage their livestock and the Survey conducted in West Africa [21] indicated that
number of animals that they keep. The same result trypanocidal drugs used greater than 90% of all cases
reported by Tewelde [16], Abebe [17] and Feyissa et al. without diagnosis of the exact cause of the disease entity.
[18] from western and northwestern parts of Ethiopia The total household expenditure on trypanocidal
where tsetse-transmitted trypanosomosis is the primary drugs now increased from time to time. In the present
problem for livestock productivity and agricultural study, the estimated annual expenditure on preventive
development. drugs was about 480 ETB per household (US$28.23) and
In the current studies, the respondent revealed that the annual expenditure on curative drugs per household
trypanosomiasis has direct impact on livestock also cost to the amount 320 ETB (US$ 18.2) per house
productivity by reducing 23% meat and milk off take, 5% hold.
increasing calving rate, 13.5% mortality and livestock The  costs  of  these  techniques vary by country.
management especially the number of livestock kept by The cost in the current study is relatively less as
farmers, the breed and species composition of the compared to the study conducted by Cattand et al. [22]
livestock herd, 12% loss of draft power, 3% abortion and that reported average costs for animals treated with
28%  cost  of  trypanocidal  drugs   and    insecticides. insecticide on a limited basis. The cost amounts to US$
This result is comparable with the study conducted in 43.3/house hold per year and expend US$ 34.12 per
Nigeria by Onyiah [19] the disease causes significant household for curative drugs to treat the sick animals
productivity losses on average 13% reduction in milk The total number of tsetse fly caught during the
production, 11% reduction in meat off-take and 21% loss study period was 388. This indicates that the area was
in animal traction days. highly infested with the flies that lead to considerable
It is much lower the result reported by Swallow [6] in economic losses for control methods as well as disease
the tsetse-infested areas as a whole, trypanosomiasis consequences.
reduces the off take of meat and milk by at least 50%. And PATTEC [23] reported approximately 35 million doses
by generally constraining farmers from the overall benefits of trypanocidal drugs (worth about US $35 million) is
of livestock to farming, less efficient nutrient cycling, less bought every year in futile efforts to maintain livestock
access to animal traction, lower income from milk and meat free  of the disease. The annual cost related to treating the
resource allocation by 50%. 
livelihood of the community. About 97% of the farmers
treating and preventing trypanosomosis in the area.
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disease or controlling the vector, has recently been 2. Kamuanga,  M.,  H.  Siguë,  I.  Kaborë,  B. Bauer and
estimated at US $1.2 billion. This figure shows the very
high economic losses for the area which infested with
tsetse flies
CONCLUSION
Trypanosomiasis is the major constraint retarding
livestock production particularly cattle in the study Area.
Trypanosomiasis directly constrains the productivity of
cattle by reducing birth rates, increasing abortion rates
and increasing mortality rates. The illegal use of
trypanocide drug in the study area leads to drug
resistance and significant economic losses related to
prevention and control of the disease. Without effective
drug therapy, increases in the incidence of
trypanosomiasis can devastate herds of trypano-
susceptible cattle and the farming systems into which
those cattle are reared. In conclusion, the potential for
increasing livestock production can only be fully realized
if the animals are adequately protected against the
adverse effects of periodic stresses and diseases. For
sufficient livestock production and fully realized country
development, integrated approach to trypanosomiasis
control is required to increase the present level of
livestock production.
Recommendation: Designing and implementation of
control strategies of trypanosomosis focusing integrated
approach (vector control and chemotherapy) should be
undertaken in the study area. Proper and strict follow-up
of trypanocidal drugs treatment should be done by
professionals and supervision of the field personnel by
experts should be practiced. The delivery and distribution
of trypanocidal drugs should be given special attention to
avoid misuse. Awareness creation about the disease and
control methods as well as the risk of trypanocidal drug
resistance is required in the area. Well-designed surveys
should be conducted as a way to obtain estimates of
economic impacts on production and productivity and
confounding factors associated with farmers' perception
should be assessed using modeling to evaluate direct and
indirect impact of tsetse and trypanosomosis. 
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The Preliminary Survey of the Prevalence of Bovine Fasciolosis 
in Quarit District, Northwestern Ethiopia
Alemnew Alehegne, Mersha Chanie and Basaznew Bogale
Department of Veterinary Paraclinical Studies, Faculty of Veterinary Medicine, 
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Abstract: A cross sectional study was conducted to determine the prevalence rate of bovine fasciolosis in
Quarit district between from September, 2010 to March, 2011. The study animals were bovine species and the
sample size was 194 female and 206 male which makes a total of 400. The result indicates that the prevalence
rate of bovine fasciolosis is 43.25% (173/400). Attempt was made to identify the species of fasciola responsible
in the area. For this purpose about 23 liver fluke affected and rejected liver were examined and the result
indicated that Fasciola gigantica (F. gigantica) accounts for 17. 39% (4/23), F. hepatica was found comprising
39.13% (9/23) and mixed infestation recorded was 43.48 %(10/23). The study has also tried to see the effects of
associated risk factors such as age, sex and area and body condition in the prevalence rate of bovine
fasciolosis. Hence, sex difference has no influence in prevalence rate of bovine fasciolosis. However, age group,
body condition and area have paramount effect in the prevalence rate. 
Key words: Bovine Fasciolosis  Prevalence  Quarit
INTRODUCTION Acute fasciolosis is uncommon in cattle. But the
Bovine fasciolosis is an important disease of cattle, form; the severity of the disease is dependent on the
especially in the marshy areas of western Amhara part of nutritional status  of  the  host  [4-5].  The  clinical  signs
Amhara region. Calves and yearlings are  most  commonly of  chronic  fasciolosis  are  variable  and  depend  upon
affected, by any age of animal may be susceptible to the the number of metacercaria ingested weight loss is
effects of infection. Climate and availability of water common.  Anemia,  edema  and  cahexia  develop
bodies are the determinate factors play an important part gradually. Diarrhea and constipation have also been
in the epidemiology of the disease. described [2]. Fasciolosis have both diseases and
The disease is caused by fasciolidae trematodes of economic impact. However, there was no any study done
the genus fasciola which migrate in the hepatic in this study site which could depict its prevalence,
parenchyma established and developed in the bile ducts. importance and its risk factors. Thus, this research was
The two most important species are F. hepatica which is designed to quantify the prevalence of bovine fasciolosis
common in the temperate areas and cooler areas of high and to identify risk factors for occurrence of bovine
altitude in the tropics and sub tropics, while F. gigantica fasciolosis.
predominately found in the tropics [1]. 
The parasite needs an intermediate snail host to MATERIALS AND METHODS
complete the life cycle. The snails of the Genus Lymnea
are responsible for life cycle of fasciolosis. L. natalensis Study Area: the study was conducted from September,
is  and   aquatic   snail   important   for   the   life   cycle   of 2010 to March, 2011 in Quarit District of west Gojjam
F. gigantica in Africa while L. Truncatula is the administrative Zone of Amhara National Regional state. It
amphibious snail with the wide distribution throughout is about 420 kms from Gondar the District receives
the  world,   the most   common   intermediate   host   of average annual rainfall 900-1400mm. The altitude of the
F. hepatica [2,3]. District ranges from 1500 up to 3200 meter above sea level.
common  type  of  fasciolosis  in  cattle  is  the  chronic
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It has total surface area of 614.73Km The district is to Nicholson and Butterworth [7] and classification of2.
composed of 36%Dega and 64% Woina-Dega. animals in to three age groups were done as seen in Bone
Study Animals: In Quarit district there are 71,987 cattle,
15,850 equine and about 83,678 sheep and goats and 38, Data Management and Analysis: Prevalence of bovine
911 poultry. Animals are managed mixed farming system. fasciolosis was expressed as percentage by dividing total
400 cattle are involved in this study. number of samples or animals positive to fasciola eggs to
Study Design: A across sectional study involving was examined. And that value of P < 0.05 is taken as
done to investigate the prevalence of bovine fasciolosis significantly different. 
and associated risk factors. And 400 animals of which 194
are female and 206 male. The variable of interest RESULTS
considered as an output variable versus risk factors was
fecal fasciola status. The explanatory variables considered Prevalence  of  Bovine  Fasciolosis:  The  study
were age, sex and body condition. conducted  to  Quantify  the   prevalence   of  fasciolosis
Sampling  Procedure:  Four  representative   kebels   of F. species when fecal sample examined was positive for
the   District   are   selected   by   judgment.  Sampling fasciola egg. Hence in Quarit District  out  of  a  total  of
units were selected randomly. Approximately 10 gram 400  cattle  fecal  sample  was  collected  between
fecal sample was collected directly from the rectum. September 2010 and January 2011 indicated that 173
Samples were by 5% formalin solution. At the same time animal was positive for fasciola ova. Therefore the
animal identity including age, sex, body condition and prevalence rate of bovine fasciolosis in the District is
Keble of the sampled animal was recorded. At the end of 43.25% (173 of 400) as  seen in table 1. Sex of cattle was
every day sample collection fecal samples were tested as  a  risk  factor  for  fasciolosis;  different   level
transported to Quarit veterinary clinic laboratory for of  prevalence 43.3 % (84 of 194) and 43.2% (89 of 206)
examination [6]. was detected in female and male cattle respectively.
Coprological Examination: In the laboratory, coproscopic sexes (P > 0.05). 
examinations were performed to detect the presence of Out of the total 400 animals examined, the highest
fasciola eggs according to standard techniques as prevalence rate 48.25% (69 of 143) was observed in cattle
described by Hanson and Perry [6]. grouped in the age category between three and five years
Three grams of faces was weighed and immersed in while the lowest prevalence rate 27.91% (12 0f 43) was
to a tube containing 40-50 ml of tap water. It was observed in cattle grouped less than three years as shown
thoroughly mixed. The material was allowed to sediment in table 2. 
for 5 minutes. Suspending, sedimentation for 5 minutes Of the total cattle examined 184 of them were good in
and decanting the supernatant carefully was repeated their body condition while the rest 216 were poor in their
once. body condition. Higher level of F. species prevalence
A drop of ethylene blue was added in to the sediment 49.54% (107. of 216) was poor in their body condition
and a drop of the stained sediment transferred to (Table 3). Infection rates of fasciolosis in poor body
microscope slide. Finally it was covered by cover slip condition were higher than animals with good group.
examined for fasciola eggs by 4x and 10x magnifications. All animals examined for fasciolosis was contributed
Identification of Fasciola: The presence of fasciola was and Ashetie. Prevalence of F. species was evaluated
confirmed by finding of the eggs in the faces. They among these kebels the Highest prevalence 45.92% (45 of
distinguished from the eggs of other flukes, especially the 98) was obtained in Harege, while the lowest prevalence,
eggs of paramphistomes [4]. 36.96% (34 of 92) was from Enangia (Table 4). 
Body Condition Score and Age: Classification of animals from 23 liver examined F.hepatica (39.13%), F.gigantica
according to their body condition score is done according (17.39 %) and mixed infection (43.48%) Table 5. 
[8].
the total number of samples of total number of animals
in  cattle,  the  animals   considered  to   be   positive  for
However, there was no statistical difference between
from 4 kebeles namely, Gebeze Mariam, Harege, Enangia
The species of fasciola involved in the study area
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Table 1: Pervasiveness of cattle fasciolosis on sex basis
No Sex of the cattle Number of animals examined Number of positive animal Number of Negative animal Infection rate %
Female 194 84 110 43.30
Male 206 89 117 43.20
Total 400 173 227 43.25
=0.0003682
Table 2: Prevalence of Fasciolosis in different age groups of cattle
No Age group in year No of animals examined No of +ve animals No of -ve animals Infection Rate %
1 < 3/three 43 12 31 27.91
2 3-5 year 143 69 74 48.25
3 > 5 year 214 92 122 42.99
Total 400 173 227 43.25
Table 3: Prevalence of Bovine fasciolosis in poor and good body condition
No Body condition No of animals examined No of +ve animals No of -ve animals Infection Rate %
1 Poor 216 107 109 49.54
2 Good 184 66 118 35.87
Total 400 173 227 43.25
Table 4: Prevalence of Fasciolosis in four kebels 
No Keble No of animals examined No of +ve animals No of -ve animals Infection Rate %
1 Gebeze Mariam 116 52 64 44.83
2 Harege 98 45 53 45.92
3 Enangia 92 34 58 36.96
4 Ashetie 94 42 52 44.68
Total 400 173 227 43.25
Table 5: F. species encountered in affected liver during post mortem
examination of slaughtered animals 
Species of fasciola Number of positive liver Infection rate (%) 
F. hepatica 9 39.13
F. gigantica 4 17.39
Mixed infection 10 43.48
Total 23 100
DISCUSSION
In this cross sectional study of bovine fasciolosis,
overall prevalence of 43.25% (173/400) was observed in
Quarit district. Other previous studies in the country
showed that bovine fasciolosis exists in different regions
of Ethiopia [5, 9]. However, the prevalence rate,
epidemiology and F. species involved vary with location.
High prevalence rates of bovine fasciolosis have been
reported as high as 86% in Keffa by Bahru and Ephraim
[9], 84.4% at Bahir Dar abattoir by Fekadu [10], 57% at
Soddo by Abunna et al. [11] and 46.58% at Jimma by
Tolosa and Worku [12],. However, lesser prevalence rates
were also recorded in other sites of the country such as
28. 63% in Hawassa by Rahmeto et al. [13] and 24.32% in
Mekelle by Berhe et al. [14].
The variation in prevalence of bovine fasciolosis may
be due to ecological conditions such the presence of
intermediate host, the availability of marshy and river
basins where cattle are accessible to them for grazing
[4,5]. Infection rates of bovine fasciolosis at the level of
the kebels of the study district also vary. Example, in
Harege kebele it is relatively higher than Enangia this
might be attributed to the existence of more favorable
environment for both the snail intermediate host and so
for the parasite. Thus the parasite prevalence’s of these
kebels is therefore 45.92% and 36.96% respectively. 
When we see the sex wise prevalence of bovine
fasciolosis it seems no difference exists. Example in female
it is 43.3% and male it is 43.2% respectively. But age
influences a role in that as age increases the acquired
immunity also increase and there by the prevalence of
fasciolosis will decrease [15]. As other possible
explanation  for  this  is  as  age  increase  it  is  most  likely
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related to the high level of tissue relation which is seen in Strategic uses of anthelmintic should be performed to
bovine liver, sever fibrosis, which impedes the passage of reduce pasture contamination with fluke eggs. Here
immature flukes, acquired resistance, thickening, stenosis proper year round study should be conducted, so as
and calcification of bile ducts, assumed unfavorable site to elaborate time of the year beneficial to apply
for adult parasites and consequently fastens their anthelmintic.
expulsion.
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Abstract: A cross sectional study was conducted from September 2011 to March 2012 to identify and estimate
the prevalence of ectoparasites of poultry managed under backyard system in Demba Gofa district of Gamo Gofa
zone. A total of 384 chickens of different age groups and both sexes were examined. Overall, 322/384 (83.85%)
of chickens were infested with one or more species of ectoparasites that mainly grouped into flea 269 (83.5%),
lice 109 (33.85%) and fowl tick 16(4.97%). Seven species of ectoparasites were identified. Among them,
Echinophaga gallinacean (stick tight flea) 269/384 (83.5%) was the most prevalent ectoparasites species
followed by lice species Menopon gallinea 49/109 (44.95%), Menacanthus stramineus 22/109 (20.18%),
Lipeurus caponis 17/109 (15.6%), Goniocotes gigas 14/109 (12.84%) and Goniocotes gallinea 7/109 (6.42%)
while the least identified was fowl tick / Argas persicus / 16/ (4.97%). Mixed infestation 64/322 (19.87%) and
single infestation 258/322 (80.12%) of ectoparasites was also recorded. The difference in prevalence rate of
ectoparasites in brooder (44.41%) was higher than the adult (13.66%). The finding in age group showed that
there was a statistically significant in prevalence of ectoparasites between brooder and adult chicken
(p<0.05).The difference in prevalence rate of ectoparasites in female (64.90%) higher than that of the male
(35.09%). There was a statistically significant difference (p < 0.05) in infestation rate of ectoparasites between
two sexes. Generally, the study indicated that the external parasites are highly prevalent in backyard chickens
in the study area which is associated with lack of due attention with respect to hygienic system, treatment and
control practices. Therefore, control of ectoparasites based on creation of awareness to the community about
the overall effect of ectoparasites on productivity of poultry and others are recommended. 
Key words: Backyard  Demba Gofa  Ectoparasites  Poultry  Prevalence 
INTRODUCTION value of protein, it is a source of easily disposable income
Poultry has influenced man civilization in many ways. a sustainable way into other farming activities. Because
Eggs and meat of birds are being consumed since they require little labor and initial investment compare to
prehistoric time. Compared to eggs there is no other single other farm activities [2]. It is also reported that rural
food of animal origin which is eaten relished by so many poultry play a significant role through their contribution
people in the world and none is served in such a variety to the cultural and social life of rural people [3].
ways. Its popularity is justified not only because it’s so In Ethiopia, rural poultry production represents a
easy procured and has so many uses in cooking but also significant portion of the rural economy, as a source of
because it is almost unsurpassed product in nutritive income for small holder farmers [4]. The total poultry
excellence. Poultry meat is also used extensively as a population  of  Ethiopia  is estimated at 39.6 million [5].
delicious food [1]. The majority (99%) of these chickens are maintained
Rural poultry production is an integral part of a under traditional system with little or no inputs for
balanced farming system and has a unique position in the housing, feeding or health care. Rural chicken in Ethiopia
rural house hold economy supplying high quality protein represents a significant part of the national economy in
to the family. In addition to their contribution to high general and the rural economy in particular. It contributes
for farm households. Rural poultry integrate very well in
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98.5 and 99.2% to the national egg and chicken meat Study Population: The chickens kept under backyard
production  respectively  with  an  annual  output of extensive management system owned by individual
72,300 metric  tons  of  meat  and 78,000 metric tons of farmers were considered as a study population. Chickens
eggs [6]. were selected by including both sexes and different age
Indigenous fowl reared under traditional extensive groups were examined for the presence or absence of
(rural scavenging) system and or improved traditional ectoparasites.
(semi scavenging) production system constitute one of
the important component of rural economy [7]. However, Study Design: A cross sectional study was conducted so
the traditional poultry production system is characterized as to determine the prevalence rate of ectoparasites
by low input, low output and periodic destruction of a infestation rate in the study area.
large portion of the flock due to disease out-breaks.
Among the infectious diseases, Newcastle disease, Sample Size Determination: The number of poultry
Salmonellosis, Coccidiosis and sometimes Fowl pox are required for this study was determined using the formula
considered to be the most important cause of mortality to given by Thrusfield [12] for simple random sampling. The
the local chickens while predators are an additional source size of sample was determining using 95% level of
of loss [8]. confidence, 50% expected prevalence since there was no
Traditional/backyard poultry husbandry exposes previous work in this study area and 0.05% desired
chickens to many types of parasites. Hence, most of the absolute precision. Therefore, a total of 384 chickens were
studies conducted in the different parts of Ethiopia have examined.
indicated that the production of chicken affected by both
external  and  gastro  I ntestinal parasites is high [9,10]. Clinical Examination: Clinical Examination for
But no study has been done in this district which has ectoparasites and any possible abnormalities were carried
large number of birds. Therefore, the objectives of this out for 384 chickens. During clinical examination,
study were to determine the prevalence of ectoparasites ectoparasites were collected by hand picking and
in poultry managed in the backyard production system preserved in 70% of alcohol in separated bottles for each
and to identify the species of ectoparasites. host for further identification. Both sex and different age
MATERIALS AND METHODS
Study Area: The study was conducted in Demba Gofa and other relevant activities were done in the parasitology
district of Gamo Gofa zone in South Nations Nationalities department of Wolyta Soddo regional veterinary
and Peoples Region of Ethiopia starting from September, laboratory. After collection, the parasites were examined
2011 to March, 2012. According to the information and identified under the microscope by comparing their
obtained from office of agriculture, the Demba Gofa morphology with identification keys. 
district situated at a distance of 335km from Hawassa,
250km away from Addis Ababa  and  1250km distance Data Management and Analysis: The result obtained from
from Gondar. Topographically the district with altitude collection and identification of ectoparasites from poultry
100-1750meters above sea level. The district boarded on was coded and then entered into Microsoft excel spread
the north Geze Gofa, on the east Kucha, on the south sheet  and  was  analyzed  using STATA version 11.0.
Zala, on the west Oyida. The Demba Gofa district has The prevalence of ectoparasites in relation to age and sex
bimodal rainfall with the mean annual rainfall of 1110mm were analyzed using chi square. In all cases p<0.005 was
and the mean annual temperature ranges from 16-30°C. considered as statistically significant. 
The short raining season starts from February to March
where as the long raining season from May to September. RESULTS
[11].
The major livestock reared in this area are cattle, A total of 384 chickens belonging to different age
sheep, goat, donkey and poultry. The numbers of animal groups 1and sexes which were managed under backyard
population in this area were estimated to constitute, system were examined for ectoparasites infestation. Of
48,120 cattle, 9392 goat, 6382 sheep, 2306 equine, 21,429 these 322/384 (83.85%) chickens were infested with one or
poultry [5]. more  s pecies  of ectoparasites that were mainly grouped
groups could also be considered in this study. 
Laboratory Examination: The identification of parasites
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Table 1: Ectoparasites and their attachment sites in free range chickens
Ectoparasites Species Attachment sites Numbers of infested Infestation rate (%)
Fleas Echidnophaga gallinacean Head,Eyes,Comb, 269 83.5
Total fleas number Wattles 269/322 83.5
Lice Menopon gallinea Breast, Thigh, 49 44.95
Menacanthus stramineus All over the body 22 20.18
Lipeurus caponis Head, Feather 17 15.59
Goniocotes gigas Feather 14 12.84
Goniocotes gallinea Base of Feather 7 6.422
Total lice number 109/322 33.85
Tick Argus persicus Under the Wing base 16 4.97
Total tick number 16/322 4.97
Total of Ectoparasites 322/384 83.85
Table 2: Prevalence association of Ectoparasites with age.
Variable No of examined No of positive Prevalence (%)
Age Brooder 152 143 44.41
Young 155 135 41.92
Adult 77 44 13.66
Total 384 322 83.85
 (Pearson Chi-square) = 53.52, P-value=0.000 It was found that brooders poultry had significantly high (P<0.05) (Table 2) infestation rate (44.41%) compare2
to the adult age group (13.66%). 
Table 3: Prevalence association of Ectoparasites with sexes 
Variable No of examined No of positive Prevalence (%)
Sex Female 233 209 64.90
Male 151 113 35.09
Total 384 322
 (Pearson Chi-square) = 14.95, P-value=0.000, Significant There was significance difference in the infestation rate of ectoparasites between two sexes, where,2
(P<0.05). The infestation rate of ectoparasites in female chickens is significantly higher than the male.
Fig 1: Prevalence distribution of different poultry Infestation rate of ectoparasites were compared among
ectoparasites infestation different age groups. The result obtained in related to
into fleas 269/ (83.54%), lice 109/384 (33.85%) and fowl tick
16/ (4.97%). There was also mixed and single infestation DISCUSSION
accounted for 64/322 (19.87%) and 258/322 (80.12%)
respectively (Figure 1). In the present study, the overall prevalence of
Seven species of ectoparasites were identified to be ectoparasites (83.85%) was recorded in the chickens
common and their respective infestation prevalence and managed under backyard system. This finding is higher
attachment sites are given in Table 1. than  the  previous  study  conducted by Al-Saffar and
Five species of lice (order Mallophagia), one species Al-Mawla [13], Nnadi and George [14], Koroglu et al. [15]
fleas (order Siphonaptera) and one species of tick (order and Bersabeh [16], 19.3%, 41%, 56.5% and 78.0%
Acari) were detected from 384 examined chickens in this respectively. This difference in prevalence rate could be
study. The lice include Menophon gallinea 49/109 due to climatic condition, age of study animals and sample
(44.95%), Menacanthus stramineus 22/109 (20.18%),
Lipeurus caponis 17/109 (15.6%), Goniocotes gigas
14/109  (12.8%)  and Goniocotes gallinea 7/109 (6.4%).
The fleas were Echidnophaga gallinacean and the tick
was Argas persicus. Over all prevalence of ectoparasites
of infestation was 83.85%. Fleas had the highest
frequency of occurrence with an 83.5% prevalence
followed by lice with the prevalence of 33.85%. And the
lowest was fowl tick with the prevalence of 4.97%.
different age category illustrated in Table 2.
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size. Besides, the village poultry are mostly neglected and town in southern Ethiopia. On contrast to this study, Swai
reared only a little or no extra feed supplement and et al. [19] and Khan et al. [22] were recorded 23.9% and
improper  housing   that   makes   them   malnourished. 14.7% prevalence of Argas persicus respectively.
The keeping condition is also very unhygienic, often In the present study there was a significant difference
crowded  in  a  small  place with  little  or no ventilation. (P<0.005) in prevalence rate of ectoparasites infestation
All these factors either alone or in combination might with age. It was found that brooders poultry had high
have important role in the high prevalence of infestation rate than adult age group. This is related to the
ectoparasites in backyard poultry. recent study in southern Ethiopia in Wolyta Soddo town
The Echidnophaga gallinacean (stick tight flea) has by Solomon and Elsabet [17] and south-east Nigeria by
the highest prevalence when compared to other Nnadi and George [14], reported that the young age group
ectoparasites found in the study. Out of 322 positive were more likely to be infested than adults. Abebe et al.
chickens, 269 (83.5%) was Echidnophaga gallinacean. [23] reported in his study conducted in extensive
The prevalence of Echidnophaga gallinacean in the management system where chickens have access to
present study was high when compared to the other outdoor areas and not confined do have a greater
studies carried by Solomon and Elsabet [17] (16.5%) in diversity of Ectoparasites. On the contrary, the study
Wolyta Soddo town in southern Ethiopia, Nnadi and done by Shanta et al. [21] in Bangladesh, who reported
George [14] (35.7%) in south-eastern Nigeria and Gedion that  adults  were  found to be more infested. This
[18] (14.6%) in and around Dire Dawa. This might be due variation   could  be  due  to  climatic  condition, agro-
to agro-ecological variation of the study area, time of ecological zone and study period and management
study and management and feeding system of the poultry system.
production. The high prevalence (71.9%) of There was significant difference (P<0.05) in
Echidnophaga gallinacean reported by Swai et al. [19] infestation rate of Ectoparasites between the two sexes.
in northern Tanzania was more or less comparable to the This study was similar to other study done in northern
present study. Tanzania by Swai et al. [19]. On contrary to the present
In the present study 33.8% prevalence of lice study, Helina [24] reported that there was no significant
infestation was recorded. This is more or less similar to difference in the prevalence rate of Ectoparasites
the previous study carried out in northern Tanzania by infestation between the two sexes. This difference could
Swai et al. [19] reported 28.5% of prevalence of lice be due to climatic condition, age, opportunity of exposure
infestation. In contrast to this, lowest prevalence (12.5%) of chickens to the Ectoparasites, management system and
of lice infestation recorded by Al-Saffar and Al-Mawla sample size.
[13].The current study is by far lower than different
studies conducted  in  different  parts  of  the  world. CONCLUSION
Saxena  et  al.  [20]  reported  60.9% lice infestation of
fowls in India and Koroglu et al. [15] 56.5% infestation Backyard poultry production has been major source
with one or more species of lice in Turkey. This may be of poultry meat and egg production in Ethiopia and yet is
due  to  different  agro-ecological  and  management still the most neglected in husbandry practice and
system of the production. Among the lice species, the particular health care. Generally, the study indicated that
most  common found in this study was, Menopon the external parasites are highly prevalent in poultry in
gallinea 49 (44.95%). When comparing the prevalence of backyard management system which is associated with
Menopon gallinea in this study (44.95%) was more or lack of due attention with respect to hygienic system,
less similar to the previous studies carried by Solomon treatment and control practices. Among those external
and Elsabet [17] and Shanta et al. [21] 48.94%, 63% parasites, Echidnophaga gallinacean was the most
respectively. prevalent Ectoparasites followed by lice species
The lowest prevalence recorded among the including: Menopon gallinea, Menacanthus stramineus,
Ectoparasites  in  this   study   was   the   fowl     tick Lipeurus caponis, Goniocotes gigas and Goniocotes
(Argas persicus) which was 16 (4.97%). This was more or gallinea and the soft tick called Argas persicus. In the
less  similar  when  compared  with   6.8%   recorded  by study area there was no any modern animal health care for
Al-Saffar  and Al-Mawla [13] in Mosul, Iraq and also 9.2% these backyard kept poultry that might have attributed for
recorded by Solomon and Elsabet [17] in Wolyta Soddo higher distribution of Ectoparasites. 
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Recommendation: 9. Awoke, K., 1987. Survey of gastrointestinal
Awareness should be created to the community on
the overall effect of Ectoparasites on productivity of
poultry.
Farmers and extension staff should be trained
regarding on improved housing, feeding, disease
control and improved productivity of local chicken. 
Further investigation should be carried to identify
and estimate external parasites and their effect on the
productivity and health of the poultry. 
The government should take responsibility to
provide the control measure to the farmers. 
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Introduction by lowered resistance to infectious diseases, retarded 
growth, reduced work and feed efficiency and general The domestic dog (Canis familiaris) is generally 
ill health [7]. Uncontrolled population of stray and considered as the first domesticated mammal and has 
semi-domesticated dogs in close proximity to co-existed with man as a working partner and house pet 
increasing densities of human population in urban in all eras and culture since the days of the cave 
environments is a common fact in developing dwellers [1]. Dogs perform a range of cultural, social 
countries, in conjunction with the lack of veterinary and economic functions in society. Dogs are kept as 
attention and zoonotic awareness, increases the risks of pets and companions, for hunting, as guards or for 
disease transmission [5]. Thoughtless dog breeding commercial purposes. Some studies also suggest that 
raises the number of stray and free-living dogs. From keeping pets is associated with a higher level of self-
the aspect of transmission of diseases in urban and rural esteem in children [2,3]. 
habitats, they present a high risk factor [8]. Some The dog population in urban and suburban 
surveys have been conducted on the prevalence of the regions is composed of dogs that roam only with their 
helminth parasites of dogs in different parts of the owners and stray dogs which are ownerless [4]. In both 
country [9. 10]. However, there is no any information cases, the animals come in close contact with humans 
on the literature on the prevalence of gastrointestinal and their dwellings and act as reservoirs and 
helminth parasites of pet and stray dogs in Bahir dar transmitters of zoonotic diseases [5,6]. Gastrointes-
town, Therefore, the objectives of this study were to tinal helminths of dogs pose serious impact both on the 
identify and determine the prevalence of GI helminth host and human beings. They impede the successful 
parasites of pet and stray dogs in the town. rearing of dogs and result in losses that are manifested 
Materials and Methods 
Study area: A cross-sectional study was conducted 
from November 2011 to April 2012 in Bahir dar town, 
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Abstract
Aim: A cross-sectional study was carried out from November 2011 to April 2012 to determine the prevalence and species of 
gastrointestinal (GI) helminth parasites in pet and stray dogs as a potential risk for human health in Bahir Dar town, north-
western Ethiopia.
Materials and Methods:  A total of 384 and 46 faecal samples were collected from pet and stray dogs, respectively and 
examined by using standard coprologic techniques.
Results: The overall prevalence of GI helminth infection in pet and stray dogs was 75.26 and 84.78%, respectively. The 
detected parasites with their frequencies in pet dogs were Ancylostoma caninum (78.89%), Toxocara canis (39.79%), 
Dipylidium caninum (29.75%), Strongyloides stercoralis (29.06%), Taeniidae (23.87%) and Trichuris vulpis (7.95%). Stray 
dogs were found more likely to be polyparasitized and presented higher prevalence of A. caninum, T. canis, S. stercoralis, 
Trichuris vulpis and Taeniidae (P < 0.05) than domiciled ones. Diphyllobothrium latum was detected only in 10.25% of stray 
dogs. Toxocara canis and A. caninum (P < 0.05) were detected more frequently in dogs with less than 6 months of age (P < 
0.05) than old age dogs. The sex or breed groups didn't significantly affect the prevalence of parasites. A significant variation 
was recorded (P < 0.05) between different feeding systems where higher prevalence was observed in uncontrolled feeding 
group (82.18%) compared to controlled feeding (32.08%).
Conclusion: Different gastrointestinal parasites in pet and stray dogs were identified in the study area that can potentially 
infect humans and cause serious public-health problems. Thus, concerted efforts should therefore be made to educate dog 
owners to embrace modern dog disease control programs and measures have to be taken on stray dogs. 
Keywords: Bahir Dar, dog, Ethiopia, gastrointestinal, helminth, prevalence
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north-western Ethiopia. The town is bordered by the analyses were performed using the “SPSS” statistical 
biggest lake (Tana) and river (Blue Nile) in Ethiopia. It software and 95% confidence level was used to 
o O determine significant difference. For simplicity, only is located between 12 29'N latitude and 37 29'E 
longitude. The average annual 0rainfall ranges from “P” values were quoted. 
1200-1600 mm and it has mean annual temperature of Results o26 C [11]. 
The overall prevalence of parasitism was 75.26 
Study animals and sample size determination: The and 84.78% in pet and stray dogs, respectively. There 
study animals were dogs available in Bahir dar as pet was no statistical significant different (P>0.05) 
(having owner) and stray (owner less) dogs. There are between pet and stray dogs (Table-1).about 1670 pet and more 100 stray dogs in the town The detected parasites with their frequencies in [12]. The total number of pet dog required for sampling pet dogs were Ancylostoma caninum (78.89%), Toxocara was calculated based on the formula given by canis (39.79%), Dipylidium caninum (29.75%), Thrusfield [13]. Since, there was no information about Strongyloides stercoralis (29.06%), Taeniidae the prevalence of the parasites in the area, 50% (23.87%) and Trichuris vulpis (7.95%). Stray dogs expected prevalence was taken to calculate the sample were found more likely to be polyparasitized and size with 5% absolute precision. So the calculated presented higher prevalence of A. caninum, T. canis, S. sample size was 384 for pet dogs but only 46 stray dogs stercoralis, Trichuris vulpis and Taeniidae (P<0.05) were sampled without any calculation. Dogs of all age than domiciled ones. Diphyllobothrium latum was group and both sexes were randomly selected. Pet dogs detected only in 10.25% of stray dogs (Table-2). were categorized as pups (< 6 months of age), juvenile 
Concurrent infection with two or more helminth (6 months to 1 year of age) and adult dogs (> 1 years of 
parasites was common in 73.7% of the infected pet age) [13]. 
dogs.
Sample collection: A total of 384 faecal samples were Out of 254 male and 130 female pet dogs, 74.80 
collected directly from the rectum of each pet dog with and 76.15% were infected with gastrointestinal 
the help of finger and 46 faecal samples were collected helminth parasites, respectively. However, there was 
from the ground immediately after voiding by stray no significant difference (P>0.05) in the prevalence of 
dogs using plastic gloves, stored in refrigerator and gastrointestinal helminth infections between male and 
processed within 2-3 hours of collection at Bahir dar female dogs. Likewise, there was no significant 
Regional animal disease diagnosis and investigation differences (P>0.05) in the prevalence of parasitic 
center. The samples were processed using direct smear, infection between local (76.70%), exotic (73.80%) and 
sedimentation and salt floatation technique as crossbred (76.19%) pet dogs (Table 3). No significant 
described by Urquhart et al. [14]. Identification of difference (P>0.05) in the prevalence of helminth 
characteristic parasite eggs was made according to the infection was observed among age groups of pet dogs. 
morphological characteristics and key as outlined by The highest prevalence (P<0.05) was recorded in 
Soulsby [7]. young dogs (83.04%) followed by puppies (77.11%) 
and adults (69.84%). Regarding the feeding systems, Statistical analysis: Raw data were entered into a 
the prevalence of helminth parasites in uncontrolled Microsoft Excel spreadsheet and descriptive statistics 
fed dogs was 82.18% whereas 32.08% in controlled were used to summarise the data. The prevalence was 
feeding (32.08%) with a significant variation (P< 0.05) calculated for all data as the number of infected 
between them (Table-3). individuals divided by the number of individuals 
Table-4 shows the distribution of gastrointestinal examined and multiplied by 100 to express in percentage. 
helminth parasites of pet dogs in Bahir dar town. Chi square was used to assess the association of risk 
Toxocara canis and A. caninum were detected more factors on the prevalence of parasites. All statistical 
Table- 1. The overall prevalence gastrointestinal helminth infections in pet and stray dogs
Dogs No. examined No. positive Prevalence (%) Chi-square P-Value
Pet 384 289 75.26 2.056 0.151
Stray 46 39 84.78
Total 430 328 76.27
Table-2. Prevalence of gastrointestinal helminth species detected in pet and stray dogs in Bahir Dar town
Type of parasites                                         Pet dogs (n=289)                                                              Stray dogs (n=39)
No. Positive Prevalence (%) No. Positive Prevalence (%)
Ancylostoma caninum 228 78.89 33 84.61
Toxocara canis 115 39.79 21 53.84
Strongyloides stercoralis 84 29.06 18 46.15
Dipylidium caninum 86 29.75 12 30.76
Taeniidae 69 23.87 14 35.89
Trichuris vulpis 23 7.95 8 20.51
Diphyllobothrium latum 0 0.00 4 10.25
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frequently (P<0.05) in dogs with <6months of age (P < with one in both types of dogs. The greatest 
0.05) than adult dogs with a significant difference contributors were A. caninum (78.89%, 84.61%) and 
(P<0.05) between them (Table- 4). Toxocara canis (39.79%, 53.84%) in pet and stray 
dogs, respectively. Other worms encountered in this Discussion study included Strongyloides stercoralis, Trichuris 
The study showed that 75.26 and 84.78% of pet vulpis, and tapeworms. Similar finding was also 
and stray dogs examined were affected by parasitic reported by Traub et al. [5], Endrias et al. [9] and 
diseases, respectively. The result of this study was Degefu et al. [10]. 
higher than reports of Yacob et al. [15], Endrias et al. A similar prevalence of A. caninum was also 
[9], Degefu et al. [10] and Eleni et al. [16] in Ethiopia, reported by Jones et al. [24] in Southern Ethiopia. A 
Katagiri and Oliveria-sequeira [17] in Brazil, Maria et lower prevalence of A. caninum was also reported from 
al. [18] in Argentina, Fok et al. [19] in Hungary, and abroad countries by Umar [22] in Nigeria, Garedaghi 
Anene et al. [20] in Nigeria with a prevalence of 51.00, and Mashai [25] in Tabriz, Iran, Davoust et al. [21] in 
52.86 and 64.4, 54.33, 52.4 53 and 68.4%, respectively. North-East Gabon and Katagiri and Oliveira-Sequira 
Higher prevalence than the result of this study was [17] in Brazil. This difference may be associated with 
reported by Davoust et al. [21] in north-east Gabon geographic location of the area, a high level awareness 
about dog parasites and socioeconomic status of pet (94.1%), Umar [22] in Kaduna State, Nigeria (93.8%) 
owners for hygiene and make use of the available and Lavallen et al. [23] in Argentina (89.13%). The 
veterinary cares for their animals [26].difference in the frequency of the helminth parasite 
The overall and specific parasites prevalence infections between places or countries is possibly due 
recorded in the current study are strongly associated to the differences in climatic factors required for the 
with age. The overall prevalence of helminth parasites biology of the parasites, veterinary facilities and public 
was significantly higher in young dogs (< 1 year-old) awareness to take care of the dogs. During the survey, it 
than adult. This is partially due to parasite specific was noted that a large number of dogs scavenge at 
immunity usually acquired with age or probably as abattoirs and at butcher shops which frequently fed on 
consequence of single or repeated exposures [27].thrown offal that are not in good hygienic condition. It 
The result obtained in this study revealed that the is also common to find animal cadaver thrown into 
difference in prevalence of gastrointestinal helminth street where dogs communally feed on, which could be 
parasite in male and female pet dogs was not a suitable for transmission of the parasites. 
statistically significant. This agrees with reports of Concurrent infection with two or more different 
Yacob [15] and Degefu et al. [10] conducted in Debre species of helminths was more common than infection 
Table-3. Overall prevalence of gastrointestinal helminths in pet dogs based different risk factors
Risk factors Categories No. examined No. infected Prevalence (%) Chi-square P-value
Sex Male 254 190 74.80 0.84 0.772
Female 130 99 76.15
Age Puppies 83 64 77.11 6.770 0.034
Young 112 93 83.04
Adults 189 132 69.84
Breed of dogs Local 176 135 76.70 0.422 0.810
Cross 187 138 73.80
Exotic 21 16 76.19
Feeding system Controlled (cooked) 53 17 32.08 61.734 0.000
Uncontrolled (uncooked) 331 272 82.18
Table-4. Prevalence of parasite species in relation to age in pet dogs in Bahir Dar 
Risk factors Categories No. examined No. infected Prevalence (%) Chi-square P-value
A. caninum Puppies 83 55 66.27 8.743 0.013
Young 112 75 66.96
Adult 189 98 51.85
T. canis Puppies 83 45 54.22 35.161 0.000
Young 112 35 31.25
Adult 189 35 18.52
T. vulpis Puppies 83 1 1.20 4.314 0.116
Young 112 8 7.14
Adult 189 14 7.41
S. stercoralis Puppies 83 16 19.28 0.720 0.658
Young 112 27 24.11
Adult 189 41 21.69
D. caninum Puppies 83 19 22.89 0.786 0.675
Young 112 28 25.00
Adult 189 39 20.63
Taeniidae Puppies 83 12 14.46 2.272 0.321
Young 112 25 22.32
Adult 189 32 16.93
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Zeit and Jimma (Ethiopia), respectively. In contrast, a by Swai et al. [29] in Tanzania. This indicates that all 
study in Nigeria indicated that female dogs were more categories have equal chance of acquiring the infection 
likely to contract intestinal nematodes than male dogs if they are exposed to infected materials.
[21]. The current study showed that feeding manage-
In this study, concurrent infection with two or ment had a significant influence in the prevalence of 
more helminth parasites is common in 73.7% of the gastrointestinal helminth infections. Dogs which 
infected pet dogs. Similar observations have been receive a great care by their owners had lower 
reported by Degefu et al. [10] and Endrias et al. [9]. incidence of intestinal helminths than dogs lacking 
The overall prevalence of T. canis (39.79%) such privileges [30].
recorded in the current study is higher than the previous In all cases, the overall and specific parasites 
reports of Yacob et al. [15] and Endrias et al. [9] and prevalence recorded in stray dogs in the present study 
Degefu et al. [10] with a reported prevalence of 21, was similar but with different levels with household 
17.1 and 25.8 % in Debre Zeit, Ambo and Jimma, dogs. The only difference was the presence of 
respectively. In addition, the prevalence of Toxocara Diphylobothrium latum in stray dogs. This could be 
infection reported here was higher than the earlier due to the free roaming character of stray dogs which 
reports from Netherland [2]. The present study leads them to be exposed to fish offal infected with 
revealed that the prevalence of T. canis was higher in infective stage of the adult parasite. 
puppies (54.2%) than adults (18.5%). Puppies are at Conclusion higher risk of infection due to transplacental and 
This study showed the gastrointestinal helminth transmammary transmission and parasite-specific 
parasites in pet and stray dogs in the study area were immunity is usually acquired with age, probably as a 
highly prevalent. In addition, the species of helminth consequence of single or repeated exposures [14]. 
parasites recorded in the present work have potential Tricuris vulpis had the least prevalence (7.95%) 
zoonotic importance. A combination of routinely among other gastrointestinal helminth species. This 
screening faecal samples for parasites, strategic result agrees with previous reports of Garedaghi and 
anthelmintics regimes and improved pet owner Mashaei [25] in Tabriz, Iran with prevalence of 
education is recommended for the control of 86.06%. Less prevalence was reported Degefu et al. 
gastrointestinal parasites in pet dogs including control [10] in Jimma, Ethiopia, with prevalence of 4.7%. 
of stray dog population in the study area. Higher prevalence studies were found by Katagiri and 
Oliveira-Sequira [17] in Brazil (7.1%), Davoust et al. Authors’ contribution 
[21] in North-east Gabon (49.5%). 
BB was the project leader and designer in addition to The prevalence of Strongyloides stercoralis 
editing and providing valuable comments on the revealed a prevalence of 29.06% in pet dogs and 
manuscript. TA was responsible for data collection and 46.15% in stray dogs. Studies conducted by Endrias et 
draft preparation of the manuscript. AM made al. [9] and Eleni et al. [16] indicated a lower prevalence 
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Introduction
Parasitic diseases represent a major problem for the
health of small ruminants and hamper the poverty
alleviation programs in livestock farming system
in the developing countries (Mulcahy et al., 2004).
Helminthiasis in particular nematodiasis of domes-
tic ruminants are of major importance in many
agro-ecological zones in Africa, but their impact is
greater in Sub-Saharan Africa in general and
Ethiopia in particular due to availability of a wide
range of agro-ecological factors suitable for diver-
sified hosts and parasite species (Kumsa and
Wossene, 2006). Haemonchus contortus, Tri-
chostronglus circumcincta, Ostertagia trifurcata,
Trichostronglus axei, and Marshalalgia marshali
and Teladorsagia species are most common abo-
masal worms of sheep and goats in most part of the
world including tropical areas resulting in signifi-
cant loss of production (Kumsa and Wossene,
2006; Taylor et al., 2007; Abunna et al., 2009)
No recent study has been conducted on abo-
masal nematodes of small ruminants in relation to
the status, worm burden and parasite composition
in our courtiers. Therefore, the objectives of this
study were to determine the prevalence, worm load
and species of abomasal nematodes in sheep and
goats slaughtered at Helmex Export abattoir in
Debre Zeit, Central Ethiopia.
Materials and methods
Study area
The study was conducted at Helmex export abattoir
in Debre Zeit, Central Ethiopia. Debre Zeit has an
altitude of 1850 meter above sea level and experi-
ences a bimodal rainfall pattern with a long rainy
season from June to October and a short rainy sea-
son from March to May. The average annual rain-
fall and averages maximum and minimum
temperature of the area are 800mm, 26 and 14oC,
respectively (CSA, 2010).
Study animals
The study animals were local breeds of sheep
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species and worm burden of abomasal nematodes of sheep and goats slaughtered at Helmex export abattoir in Debre Zeit,
central Ethiopia. A total of 199 sheep and 185 goats’ abomasums were subsequently collected and examined for adult parasites.
Of these, 333 (86.7%) were positive for one or more abomasal nematodes. The overall prevalence was 86.9 and 86.5% in
sheep and goats, respectively. The recovered species were identified as Haemonchus contortus, Trichostrongylus axei and
Teladorsagia species in both animals. Statistically significant difference (P > 0.05) was not found between hosts and ages in
prevalence of these parasites. However, statistically significant difference (P < 0.05) was noticed between the level of preva-
lence and different body conditioned animals. The highest prevalence was in poor body condition (94.4%). The mean worm
burden was 497.3 and 472.4 21 for sheep and goats, respectively. The current study epitomized that the prevalence of nema-
todiasis were high and consequently; sustainable control programs should warrant.
Keywords: Abomasum; small Ruminant; prevalence; worm burden; Debre Zeit; Ethiopia
Original Research
ISSN: 2090-6277/2090-6269, www.advetresearch.com
Accepted 01 February 2013
(n=199) and goats (n= 185) slaughtered at Helmex
export abattoir. The animals were presented to the
abattoir from different local markets available in
and around Debre Zeit. All the slaughtered animals
were male. Based on their age, animals were cate-
gorized into young (<1 year old) and adult (>1 year
old). Body condition of the animals was also deter-
mined as poor, moderate and good.
Study design and sample size determination
A cross sectional study design was used to deter-
mine the prevalence, species composition and
worm burden of abomasal nematodes in small ru-
minants at Helmex export abattoir. The sample size
for the study was determined by using the follow-
ing formula (Thrusfied, 2005). 
n = [1.96 2 Pexp (1-Pexp)]/d2
n = Required sample size 
Pexp = Expected prevalence 
d = Desired absolute precision
Since there was no information about the preva-
lence of the disease in the area, 50% was taken as
expected prevalence, 5% absolute precision and
95% confidence interval were used to calculate the
sample size. Hence, a total of 384 abomasums were
collected randomly.
Sample collection, worm recovery and count 
A weekly regular visit was made to the abattoir.
Body condition and age were recorded prior to
slaughter and were given an identification number.
After slaughter, a total of 199 sheep and 185 goats’
abomasums were collected and examined for the
presence of adult abomasal nematodes and worm
status. Each abomasum was legated at both ends
with string and separated from omasum and duo-
denum and then, transported in plastic bags to Par-
asitology Laboratory of the Faculty of Veterinary
Medicine, Addis Ababa University. The abomasum
was opened and filtered and the filtrate washed and
the total volume was made up to 2 litters. A dupli-
cate of 200ml was transferred to a labelled plastic
container and preserved in 10 % formalin. Twenty
ml of the sub-sample was taken onto a Petri dish,
and equal amount of iodine and sodium thiosul-
phate (approximately 2 – 3 ml) were added. The
numbers of parasites found were multiplied by 100
to get total worm number in each abomasum. Re-
covery, identification and count of abomasal para-
sites were made. The degree of worm burden was
categorized as light (1-500 for H. contortus and 1-
1000 T. axei), moderate (501-1500 for H. contortus
and 1001-10,000 T. axei) and heavy (>1500 for H.
contortus and >10,000 T. axei) (Hansen and Perry,
1994).
Data Management and Analysis 
The collected data of parasitological examination
was entered into MS-Excel spread sheet program
to create a database. Descriptive statistics and fre-
quency tables and percentages were used to de-
scribe the means of parasite burden and prevalence.
The data were analyzed statistically using the Chi-
square test (SPSS statistics 17.0). Differences be-
tween parameters were tested for significance at
probability levels of P< 0.05.
Results
Out of 199 sheep and 185 goats examined, 173
(86.93%) and 160 (86.48%) of sheep and goats
were found infected with one or more genera of
abomasal nematodes, respectively. There was no
significant difference in prevalence (P > 0.05) be-
tween sheep and goats. The nematode parasites
identified for sheep were: Haemonchus contortus
(77.38%), Trichostrongylus axei (74.37%) and Os-
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Table 1. Prevalence of abomasal nematode parasites in sheep and goats
tertagia /Teladorsagia (27.64%), while for goats,
Haemonchus contortus (77.83%), Trichostrongylus
axei (75.13%) and Ostertagia/Teladorsagia
(24.32%) (Table 1).
The overall prevalence of abomasal nematodes
in the examined young and adult animals was 86.9
and 86.57%, respectively. There was no significant
(P > 0.05) difference in age susceptibility. The
overall prevalence of abomasal nematodes was
94.44, 77.21 and 84.47% in poor, moderate and
good body condition score, respectively. There was
a statistical significant difference (P < 0.05) in
prevalence among body condition scored sheep and
goats (Table 2). 
The mean worm burden was 497.30 ± 108.9 and
477.70 ± 66.3 for sheep and goats, respectively.
The mean worm burdens of abomasal nematodes
in both sheep and goats were 255.35, 225.12 and
223.00 for H. contortus, T. axei and Teladorsagia
species, respectively. From a total H. contortus
positive cases of sheep and goats, 93 and 6% were
infected with light and moderate degree of infec-
tion, respectively. In case of T. axei infection, from
the total positive cases, 77.7, 18.12 and 4.2% were
infected with light, moderate and heavy degree of
infection, respectively. 
Discussion
The overall prevalence of abomasal nematodes was
very high in the study area being the maximum for
Haemonchus contortus and Trichostrongylus axei
and minimum for Ostertagia/Teladorsagia in both
sheep and goats. A number of previous studies
noted the high prevalence of Haemonchus species
infestation in many parts of Ethiopia, Kumsa and
Wossene (2006) and Abunna et al. (2009) reported
respective prevalence of 91.2 and 83.6% in sheep
in Eastern and Central Ethiopia, respectively. It is
also in agreement with Fakae (1990) who found a
prevalence rate of 77.8 - 100 % in Nigeria. Like-
wise, Abebe and Esayas (2001) reported a preva-
lence of 90.82, and 96.55 % in sheep and goats for
H. contortus and T. axei, respectively in the Eastern
part of Ethiopia. However, a lower prevalence of
H. contortus was reported by El-azazy (1995) in
sheep (47.9%) and goats (42.2%) in Jeddah, Saudi
Arabia. Such variations may be due to agro-eco-
logical, breed, management and/or veterinary
health care level differences (Radostits et al.,
2007). A lower prevalence of Haemonchus contor-
tus in sheep (53.4%) and goats (26%) was also re-
ported by Almalaik et al. (2008). Vanimisetti et al.
(2003) and Chaudhary et al. (2007) stated that ge-
netic variations and natural resistance could be re-
sponsible for the differential prevalence of H.
contortus among different breeds of sheep. Statis-
tical significant difference in the overall prevalence
of abomasal nematodes among sheep and goats
was not recorded in the current study. This finding
is in harmony with the works of Abunna et al.
(2009) (83.6%, 77.6%) and Kumsa and Wossene
(2006) (90.2%, 82.9%) in sheep and goats, respec-
tively. A variety of factors such as host, age, breed-
ing status, grazing habits, level of education and
economical capacity of the community, the stan-
dard of management and anthelmentics usage are
crucial elements influencing the development, dis-
tribution and survival of parasites (Rahmeto et al.,
2010). There was a significant difference (P < 0.05)
in prevalence of abomasal nematode in relation to
body condition of the animal. The highest preva-
lence was recorded in poor. The highest infection
rate recorded in poor body condition may be due
to the effect of heavy infection rate of abomasal
nematode parasite and other factors, which lead to
significant weight loss. The high prevalence of T.
axei, 74.34% in sheep and 75% in goats, was rela-
tively similar with finding of Abunna et al. (2009)
who indicated that 90.4% in sheep and 81.3% in
goat. But a lower infection rate was recorded by
Kumsa and Wossene (2006) that is 37.7% and
40.2% in sheep and goats at Ogaden region. This
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Table.2 Prevalence of abomasal nematode infection based on species, age and body condition
might be due to the agro-ecological, seasonal,
breed, management and/or sample size differences.
The prevalence of Ostertagia (Teladorsagia) ob-
served in the present study in sheep and goats is in
agreement with reports of Amenu (2005) with a
prevalence of 19.4% and 20.5% in sheep and goats
at Awassa, Southern Ethiopia and Nabavi et al.
(2011) 19.35% in sheep at Iran, but the result of
this study disagree with work of Abunna et al.
(2009) that reported a prevalence of 82.5% and
75% in sheep and goats, respectively at Central
Ethiopia. The possible reason for the lower preva-
lence of the current study result might be due to in-
creased environmental temperature that harsher
larval survival, as theoretically, Teladorsagia is par-
asites of temperate and subtropical countries
(Urquahart et al. 1996). The overall prevalence of
the three genera of abomasal nematodes was not
statistically significant (P>0.05) among young
(86.9%) and adult (86.6%) small ruminants. This
indicates that both age groups have equal chance
of acquiring the infection if exposed to contami-
nated grazing pasture. 
The intensity of the nematode infections was
light to moderate in most animals. The mean worm
burden was 497.30 ± 108.90 and 477.7 ± 66.30 for
sheep and goats, respectively. There was no signif-
icant different showed for total worm burden
within age and sex groups and months in both
sheep and goats. The mean adult worm burden of
H. contortus, T. axei and Teladorsagia was 255.35,
225.12 and 223.00, respectively. The effect of cli-
matic factors on worm burden revealed a signifi-
cant positive correlation with rainfall and relative
humidity which favourably support the larvae sur-
vival and development. This finding consisted in
Amenu (2005) who reported that the higher preva-
lence and worm burden occur during Months of
rainy season. In conclusion, the current study indi-
cated that the prevalence of abomasal nematodes
in sheep and goats was highly and interfering their
productivity. Consequently, control sanitary meas-
ures should be warranted.
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Anthelmintic utilization and efficacy of commonly used anthelmintics against gastrointestinal 
nematodes in naturally infected sheep were assessed in North Gondar, North-Western Ethiopia. 
Anthelmintic utilization data were collected with a semi-structured questionnaire. An efficacy trial was 
conducted on 28 naturally infected sheep. The animals were randomly allocated into seven groups (four 
in each). Groups were treated with albendazole, ivermectin, tetramisole, levamisole, albendazole, 
ivermectin plus albendazole, albendazole plus levamisole, and a no-treatment control group. The faecal 
egg count reduction test (FECRT) was used to evaluate the efficacy of anthelmintics and identification 
of parasites was done by the faecal culture examination method. Data from the survey showed that 
different anthelmintics were used and some improper utilization was also recorded. Livestock owners 
had a tendency to deworm their animals throughout the year, but most commonly at the beginning of 
the rainy season. The highest FECRT (100%) was observed in animals receiving combined therapy, 
followed by albendazole (99.08%), ivermectin (96.69%), levamisole (90.06%) and the lowest reduction 
percentage was observed in the tetramisole group (89.51%). Parasite species surviving treatment were: 
albendazole, Trichuris; ivermectin, Trichuris and Haemonchus; levamisole and tetramisole, Trichuris, 
Haemonchus and Oesophagostomum. In summary, the different anthelmintics used in the study area 
did not have equal efficacy. Therefore, proper utilization and selection of anthelmintics are necessary 
for effective control of these parasites in Ethiopia. 
 
Key words: Anthelmintics, efficacy, gastrointestinal nematodes, sheep, Ethiopia. 
 
 
INTRODUCTION 
 
In Ethiopia, small ruminants are important sources of 
income for rural communities whose livelihood is largely 
based on livestock production (Abebe and Esayas, 2001; 
Biffa et al., 2006). However, sheep production in the 
country is hindered by many factors including animal 
health constraints, inadequate nutrition and poor 
husbandry systems (Sissay et al., 2006). Studies in 
different parts of the country have shown that gastro-
intestinal nematodes are major problems in sheep 
production, causing mortality and production losses 
(Tembely et al., 1997; Abebe and Esayas, 2001; Biffa et 
al., 2006). Livestock owners mainly rely on  the  utilization  
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of anthelmintics to control these parasites. Several 
anthelmintic preparations are imported and distributed in 
the country via legal or illegal agents without proper 
efficacy testing, control or registration. Furthermore, 
majority of anthelmintic preparations used today have 
been utilized for two or more decades. These conditions 
favour the development of resistance by the parasites 
(George et al., 2011). Thus, there is concern among 
professionals and livestock owners about the efficacy of 
anthelmintic products available in this region.  
Anthelmintic resistance in sheep is a global problem 
(Kaplan and Vidyashankar, 2012; Chandrawathani et al., 
1999; Sangster, 1999; Papadopoulos, 2008; George et 
al., 2011). In Ethiopia, it has been reported by Sissay et 
al. (2006) in Eastern, and Eguale et al. (2009) and 
Kumsa and Abebe (2009) in Southern part of the country. 
There is no published report on the utilization and 
efficacy of commonly used anthelmintics to control 
gastrointestinal nematodes of sheep in North Gondar. 
This study was designed to assess the pattern of 
anthelmintic utilization and evaluate the efficacy of 
commonly used anthelmintics against gastrointestinal 
nematodes of naturally infected sheep in North Gondar. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
This study was conducted from January to September, 2011 in 
North Gondar, Amhara regional state, North-Western Ethiopia. The 
area includes highland, midland and lowland agro-ecologies. These 
diverse agro-ecological zones are attributable to the high range of 
altitudinal differences, which varies from 4620 m at the Simen 
mountains in the North to 550 m in the West. The mean minimum 
and maximum temperatures vary with altitude. In the highlands, 
temperature varies from 11 to 32°C, whereas in the lowlands, 
temperature may reach 44.5°C especially in the month of April or 
May. Rainfall varies from 880 to 1772 mm. The area has two main 
seasons: the wet season from June to September when the area 
receives its major rainfall and the dry season from October to May 
with sparse and erratic rainfall. The humidity also varies with 
altitude. Many of the dwellers, both rural and urban, are involved in 
animal production and the area has an estimated sheep population 
of 524,087 (CSA, 2009). 
 
 
Questionnaire survey 
 
A questionnaire-based survey was conducted in three districts 
which represent highland, midland and lowland areas of the zone. 
From these districts, data were collected from 15 randomly selected 
governmental veterinary clinics and 12 private veterinary phar-
macies. Ninety livestock owners (farmers) having 5 to 25 animals 
randomly selected and included in the study. Veterinary 
professionals in the selected districts and owners or workers of 
private veterinary pharmacies were informed about the purpose of 
the study and data collection was started after getting their 
permission and co-operation. Farmers and veterinary professionals 
were asked to fill the questionnaire about the pattern of anthelmintic 
use including details of the estimated number of doses used per 
year, the estimated cost of anthelmintics used annually and the 
names of products that they usually used. 
 
 
 
 
Study animals and experimental design 
 
Twenty-eight sheep of the same sex (male), breed (local) and age 
(about 6 months) were purchased from the market at Gondar town. 
The sheep were brought to the Faculty of Veterinary Medicine, 
University of Gondar. The animals were then acclimatized for one 
month and allowed to graze in parasite-contaminated pasture. Each 
animal was identified by ear tag. The animals were randomly 
allocated into seven groups (four in each). The first group was 
treated with albendazole, the second with ivermectin, the third with 
tetramisole, the fourth with levamisole, the fifth with albendazole 
plus ivermectin, the sixth with albendazole plus levamisole and the 
last group was left untreated (control). All anthelmintics were 
purchased from private veterinary pharmacies in and around 
Gondar town. Each animal was weighed by automatic balance for 
dose calculation. Dose rate and route of administration were based 
on manufactures’ recommendation and anthelmintics were chosen 
based on the frequency of utilization in the study area (Table 1). 
 
 
Faecal sample collection and examination 
 
Faecal samples were collected from each experimental sheep for 
coproscopic examination by using pre-labelled universal bottles on 
day 0 (before treatment) and again on day 10 post-treatment (Coles 
et al., 1992). Samples were examined for parasite eggs using satu-
rated salt solution as a flotation fluid in the Veterinary Parasitology 
Laboratory. Faecal eggs per gram (EPG) of strongyle-type 
nematodes were determined for each sample using the modified 
McMaster technique according to Coles et al. (1992). The efficacy 
of the drugs was assessed by the percentage reduction of mean 
egg excretion on the 10th day of post-treatment, following the 
methods described by Kochapakdee et al. (1995) and Arece et al. 
(2004).  
 
 
Larval identification 
 
About 10 g faecal samples from each sheep were collected before 
and after treatment (11 days). Samples were finely disrupted using 
a mortar and pestle, a small amount of water was added to 
moisten, and the samples left for 14 days at room temperature in a 
Petri dish (Waghorn et al., 2006), adding small amounts of water as 
necessary. Third stage, larvae (L3) were collected using the 
Baerman technique as described by Urquhart et al. (2003). L3 were 
identified based on the morphological keys given by MAFF (1977) 
and van Wyk et al. (2004). 
 
 
Data analysis 
 
Data were recorded in Excel spreadsheet and descriptive statistics 
(means, standard error and percentages) were calculated. Post-
treatment faecal egg counts (FEG) were transformed to the natural 
logarithm (count plus one) and means were compared among 
groups through analysis of variance (ANOVA) and difference 
between treatments was compared using least square method of 
multiple comparisons. All data were analyzed using Statistical 
Package for Social Sciences (SPSS) version 17 statistical software. 
Probability (P) value less than 0.05 was used to determine the level 
of significance. 
 
 
RESULTS 
 
Questionnaire survey 
 
The survey indicated that the most commonly utilized 
anthelmintics were albendazole,  followed  by  ivermectin,  
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Table 1. Detail information about anthelmintics used in the trial. 
 
Generic 
name 
Trade name Manufacturer 
Formulation, 
route of 
administration 
Recommended 
dose and route 
Batch /Lot 
number 
Manufactured 
date 
Expired 
date 
Albendazole 
Albenda-QK 
300 mg 
Chengdu Quiankun 
Veterinary 
Pharamaceutical 
Co. Ltd. China 
Bolus, oral 7.5 mg/kg oral B11905 09/12/08 09/11/11 
Ivermictin 
Ivermectin 
1% solution 
Shandong Jinyang 
Biological 
Pharmaceutical Co. 
Ltd. China 
Injectable 
solution, 
subcutaneous  
0.5 ml/25 kg 
subcutaneous 
 
 
09YW0706 12/07/09 11/07/12 
Levamisole  Terazole Y 
Ashish life science 
Pvt. Ltd, India 
Bolus, oral 
7.5 mg/kg oral 
 
ALT/1288 06/2008 05/2012 
Tetramisole 
Doxanish 
sheep 
Ashish life science 
Pvt. Ltd, India 
Bolus, oral 
15 mg/kg 
 
ALT/2218 02/2010 01/2014 
 
 
 
Table 2. The most commonly utilized anthelmintics to deworm sheep in North Gondar. 
 
Generic name Trade name Manufacturer Composition/Formulation 
Albendazole 
Albenda-QK 
Chengdu Qiankun Veterinary 
Pharmaceuticals Co., Ltd., China 
Albendazole 300 mg bolus 
Ashialben 600 Ashish Life Science Pvt. Ltd, India Albendazole 600 mg bolus 
Alzole®  East Africa Pharmaceuticals, Ethiopia Albendazole 300 mg bolus 
Albendazole Star laboratories, Pakistan Albendazole 300 mg bolus 
    
Tetramisole 
Ashitetra Ashish Life Science Pvt Ltd, India Tetramisole HCl bolus 
Doxanish  Ashish Life Science Pvt Ltd, India 150 mg Tetramisole HCl bolus 
Tetsole®  East Africa Pharmaceuticals, Ethiopia Tetramisole HCl bolus 
    
Levamisole 
Terazole R Ashish Life Science Pvt Ltd, India Levamisole HCI 300 mg bolus  
Terazole Y Ashish Life Science Pvt Ltd, India Levamisole HCI 200 mg 
    
Ivermectin 
Ivermic Laboratorios Microsules Uruguay S.A  Ivermectin 1% injectable solution 
Ivermictin Hebei Yuanzheng Pharmaceuticals, China Ivermectin 1% injectable solution 
 
 
 
tetramisole, and levamisole, respectively. Several brands 
were utilized, but Chinese and Indian brands predo-
minated (Table 2). These anthelmintics were sold by 
private veterinary pharmacies, governmental veterinary 
clinics and paravets. Respondents said that drugs were 
also sold in supermarkets and ordinary shops 
(34,29.06%), in human pharmacies (12,10.26%), with 
agricultural pesticides (11,9.40%) and open markets 
(7,5.98%). Livestock owners went to these places and 
bought the type and amount of drug(s) they wanted. Of 
the 90 interviewed farmers, 57 (63.33%) had 
anthelmintics in their possession during the time of 
interview. Most farmers (44.44%) dewormed their 
animals twice a year (Table 3) and spent about 51.67 
Ethiopian birr (equivalent to 3 US dollars) on average per 
year to purchase anthelmintics. They have a tendency  to 
Table 3. Response of livestock owners on their deworming 
practices (frequency per year, number and percent of 
respondents). 
 
Frequency per 
year 
No. of 
respondents 
Percentage 
None 3 3.33 
One 11 12.22 
Two 40 44.44 
Three 12 13.33 
Four 24 26.67 
 
 
 
deworm throughout the year but most commonly at the 
beginning of rainy season, followed by end of rainy 
season and  during  rainy  season.  Fewer  anthelmintics  
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Table 4. Mean faecal egg count and percent reduction after treatment of sheep using different anthelmintics or their combinations. 
 
Anthelmintic 
Mean FEC ±SEM Reduction (%) 
95% confidence 
interval 
On the day of 
treatment 
After 10 days 
post treatment 
Mean±SEM Minimum Maximum Lower Upper 
Albendazole 1362.50±338.04 12.50±12.50 99.08±0.69 97.22 100.00 97.95 100.00 
Ivermectin 1887.50±280.09 62.50±31.46 96.69±1.54 92.68 100.00 93.42 99.46 
Tetramisole 2025.00±612.88 212.50±85.09 89.51±6.14 74.29 95.45 73.95 98.01 
Levamisole 2012.50±333.15 200.00±54.01 90.06±2.17 85.71 97.14 86.29 94.77 
Albendazole and ivermectin 1487.50±383.72 0.00±0.00 100.00±0.00 100.00 100.00 100.00 100.00 
Albendazole and levamisole 1962.50±134.44 0.00±0.00 100.00±0.00 100.00 100.00 100.00 100.00 
Untreated control 1687.50±177.92 1950.00±235.41 NA NA NA NA NA 
 
FEC: Faecal egg count; SEM: standard error of the mean; NA: not applicable. 
 
 
 
Table 5. Survivor parasites after treatment with different anthelmintics. 
 
Group Anthelmintics Survived parasite 
1 Albendazole Trichuris 
2 Ivermectin Trichuris, Haemonchus 
3 Tetramisole Trichuris, Haemonchus, Oesophagostomun  
4 Levamisole Trichuris, Haemonchus, Oesophagostomun 
5 Albendazole and Ivermectin none 
6 Albendazole and Levamisole none 
7 Untreated control Haemonchus, Cooperia, Chabertia, Trichuris, Oesophagostomun 
 
 
 
were utilized during the dry season (Figure 1). Livestock 
owners also responded that deworming was needed if 
the animal showed decreased appetite (66.67%), loss of 
body condition and emaciation (56.67%), diarrhoea 
(20.00%), coughing (23.33%) and finally if there was 
sneezing and/or nasal discharge (13.33%). None of the 
farmers interviewed weighed their animals to calculate 
the dose. Simple guessing and information obtained from 
the professional were the basis for determining the dose. 
 
 
Pre-treatment faecal examinations and larval 
identification 
 
Faecal examination for the presence of parasite eggs in 
the pre-treatment faecal samples revealed that all sheep 
(100%) were positive for strongyle eggs. Other gastro-
intestinal parasites, including Trichuris species (28.57%) 
and Nematodirus species (17.85%), were also observed. 
Haemonchus was the dominant parasite identified after 
larval culture, occurring in all experimental sheep. 
 
 
Faecal egg count reduction test (FECRT) 
 
The results of the FECRT for each anthelmintic are 
shown in Table 4. No parasite egg was recorded on the 
10th day of post-treatment in groups receiving anthel-
mintic combinations. Considerable numbers of eggs were  
found in groups treated with levamisole and tetramisole. 
There was a significant difference (P<0.05) in mean 
FEC among the groups of sheep treated with different 
anthelmintics. Pair wise comparisons revealed that there 
were no significant (P>0.05) differences among the 
albendazole, ivermectin and anthelmintic combination 
groups, whereas post treatment FEC were significantly 
(P<0.05) lower in the albendazole, ivermectin and 
anthelmintic combination groups than in the tetramisole 
and levamisole groups. 
 
 
Post treatment parasite identification 
 
The types of gastrointestinal nematode parasites that 
survived in each group after treatment are listed in Table 
5. No parasite was recovered in groups receiving com-
bined anthelmintics. Only Trichuris was found in faecal 
samples of animals treated with albendazole. The most 
pathogenic gastrointestinal nematode (Haemonchus) was 
observed in animals that were treated with ivermectin, 
levamisole and tetramisole. 
 
 
DISCUSSION 
 
The study revealed that anthelmintic drugs are quite 
commonly but improperly utilized in the area. Three 
group     of      anthelmintics      namely     benzimidazoles  
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Figure 1. Pattern of deworming by livestock owners in relation to season.  
 
 
 
(Albendazole), imidazothiazole (Tetramisole and 
Levamisole) and macrocyclic lactone (Ivermectin) were 
used. Other alternative anthelmintic were not available in 
the market. Utilization of limited group of drugs for a long 
period may favour the development of resistance 
(Papadopoulos, 2008). Benzimidazoles group of anthel-
mintics especially albendazole was the most commonly 
used by livestock owners to deworm their sheep. Similar 
finding was also reported by Kumsa et al. (2010a, b) in 
the Southern part of the Ethiopia and Arece et al. (2004) 
in Cuba. 
Availability of anthelmintics in the hand of livestock 
owners and selling together with other commodities in 
supermarkets and ordinary shops may also promote 
resistance as under dosing is eminent. Most farmers 
deworm their animals twice a year and spent about 3.00 
US dollars for anthelmintic purchase. This is a rough 
estimate as most of them did not keep proper records. 
Anyway, deworming practice should not be routine task. 
It has to be conducted strategically based on the 
epidemiology of the parasites and after confirming the 
presence of the parasite in a given animal. Syndromes 
mentioned by livestock owners for deworming may not be 
induced by gastrointestinal parasites alone in which use 
of anthelmintic may be useless.  
 The anthelmintic trial study revealed that the 
anthelmintic drugs used in the area does not have equal 
efficacy on reduction of helminth infection the sheep. 
Albendazole and ivermectin formulations were found to 
be more efficacious for gastrointestinal nematodes in 
sheep at a recommended dose than others. Similar 
finding was also reported by Arece et al. (2004).   
The  observed  predominance  of  Haemonchus  in  the  
pre-treatment coprocultures was also reported by 
Chandrawathani et al. (1999), Sissay et al. (2006), 
Kumsa and Wossene (2009) and Kumsa et al. (2010a). 
Haemonchus was also identified from the coproculture 
samples after treatment with ivermectin, tetramisole and 
levamisole. This finding was supported by many previous 
studies that reported the association between 
Haemonchus species and reduced efficacy of 
anthelmintics (Chandrawathani et al., 1999; Arece et al., 
2004).  
Albendazole has a very good efficacy in reducing 
gastrointestinal nematodes. Only one parasite (Trichuris) 
was found in one of the treated sheep. Other most 
pathogenic nematodes like Haemonchus were effectively 
treated. This finding is in agreement with previous 
research outputs like Chaka et al. (2009) as they con-
firmed that most anthelmintics sold on Ethiopian markets 
were effective to treat Haemonchus in experimentally 
infected sheep. Good state of efficacy of albendazole 
was also reported by Sheferaw and Asha (2010) in the 
Wolaita (Southern Ethiopia). However, resistance of 
Haemonchus against albendazole were reported by 
Kumsa and Abebe (2009) in goat in Hawassa (Southern 
Ethiopia) and a high level of anthelmintic resistance to 
albendazole in goat was also reported by Sissay et al. 
(2006) in Eastern Ethiopia. These may be related with the 
difference in anthelmintic utilization in different parts of 
the country. 
Ivermectin was also effective in reducing FEC but in 
lesser extent than albendazole (99.08 versus 96.69%, 
respectively). Especially the recovery of Haemonchus in 
ivermectin treated group needs a special attention. 
Similarly, Sissay et al. (2006)  reported  ivermectin  resis- 
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tance in Haemonchus contortus and Trichostrongylus 
species dominated infection in goats. In contrast to this 
finding Arece et al. (2004) reported a 100% efficacy of 
different formulations of ivermectins in Cuba. This may be 
related to the difference in the frequency and ways of 
utilization of the drug among localities. 
Tetramisole and levamisole were less efficacious than 
others. The lower efficacy may also be related to the fact 
that the resistance can be developed against one 
anthelmintic in a group which may also occur in the other 
members of the group (Sangster, 1999) since these two 
anthelmintics are related drugs (Imidazothiazoles). 
Lowest efficacy of imidazothiazoles was also reported by 
Arece et al. (2004) and Sissay et al. (2006). The quality 
of the preparation of these anthelmintics may also the 
contribution factor for their lowest efficacy which 
necessitates further investigation and comparison with 
standard products. 
The 100% efficacy result obtained by the use of two 
anthelmintics together is promising. It can be recom-
mended to be used by farmers despite the cost and 
safety. Reducing resistance by the administration of 
combined anthelmintics was also mentioned by 
Papadopoulos (2008). However, the benefit and cost has 
to be thoroughly investigated. 
In conclusion, the results of this study showed the high 
efficacy of albendazole and ivermectins; however, the low 
efficiency of levamisole and tetramisole. For a more 
sustainable control of helminth parasites, the strategy has 
to be directed to the integration of different parasite con-
trol methods. To maintain the efficacy of anthelmintics, 
proper utilization should be practiced. 
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Introduction
Parasitic diseases represent a major problem for the
health of small ruminants and hamper the poverty
alleviation programs in livestock farming system
in the developing countries (Mulcahy et al., 2004).
Helminthiasis in particular nematodiasis of domes-
tic ruminants are of major importance in many
agro-ecological zones in Africa, but their impact is
greater in Sub-Saharan Africa in general and
Ethiopia in particular due to availability of a wide
range of agro-ecological factors suitable for diver-
sified hosts and parasite species (Kumsa and
Wossene, 2006). Haemonchus contortus, Tri-
chostronglus circumcincta, Ostertagia trifurcata,
Trichostronglus axei, and Marshalalgia marshali
and Teladorsagia species are most common abo-
masal worms of sheep and goats in most part of the
world including tropical areas resulting in signifi-
cant loss of production (Kumsa and Wossene,
2006; Taylor et al., 2007; Abunna et al., 2009)
No recent study has been conducted on abo-
masal nematodes of small ruminants in relation to
the status, worm burden and parasite composition
in our courtiers. Therefore, the objectives of this
study were to determine the prevalence, worm load
and species of abomasal nematodes in sheep and
goats slaughtered at Helmex Export abattoir in
Debre Zeit, Central Ethiopia.
Materials and methods
Study area
The study was conducted at Helmex export abattoir
in Debre Zeit, Central Ethiopia. Debre Zeit has an
altitude of 1850 meter above sea level and experi-
ences a bimodal rainfall pattern with a long rainy
season from June to October and a short rainy sea-
son from March to May. The average annual rain-
fall and averages maximum and minimum
temperature of the area are 800mm, 26 and 14oC,
respectively (CSA, 2010).
Study animals
The study animals were local breeds of sheep
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(n=199) and goats (n= 185) slaughtered at Helmex
export abattoir. The animals were presented to the
abattoir from different local markets available in
and around Debre Zeit. All the slaughtered animals
were male. Based on their age, animals were cate-
gorized into young (<1 year old) and adult (>1 year
old). Body condition of the animals was also deter-
mined as poor, moderate and good.
Study design and sample size determination
A cross sectional study design was used to deter-
mine the prevalence, species composition and
worm burden of abomasal nematodes in small ru-
minants at Helmex export abattoir. The sample size
for the study was determined by using the follow-
ing formula (Thrusfied, 2005). 
n = [1.96 2 Pexp (1-Pexp)]/d2
n = Required sample size 
Pexp = Expected prevalence 
d = Desired absolute precision
Since there was no information about the preva-
lence of the disease in the area, 50% was taken as
expected prevalence, 5% absolute precision and
95% confidence interval were used to calculate the
sample size. Hence, a total of 384 abomasums were
collected randomly.
Sample collection, worm recovery and count 
A weekly regular visit was made to the abattoir.
Body condition and age were recorded prior to
slaughter and were given an identification number.
After slaughter, a total of 199 sheep and 185 goats’
abomasums were collected and examined for the
presence of adult abomasal nematodes and worm
status. Each abomasum was legated at both ends
with string and separated from omasum and duo-
denum and then, transported in plastic bags to Par-
asitology Laboratory of the Faculty of Veterinary
Medicine, Addis Ababa University. The abomasum
was opened and filtered and the filtrate washed and
the total volume was made up to 2 litters. A dupli-
cate of 200ml was transferred to a labelled plastic
container and preserved in 10 % formalin. Twenty
ml of the sub-sample was taken onto a Petri dish,
and equal amount of iodine and sodium thiosul-
phate (approximately 2 – 3 ml) were added. The
numbers of parasites found were multiplied by 100
to get total worm number in each abomasum. Re-
covery, identification and count of abomasal para-
sites were made. The degree of worm burden was
categorized as light (1-500 for H. contortus and 1-
1000 T. axei), moderate (501-1500 for H. contortus
and 1001-10,000 T. axei) and heavy (>1500 for H.
contortus and >10,000 T. axei) (Hansen and Perry,
1994).
Data Management and Analysis 
The collected data of parasitological examination
was entered into MS-Excel spread sheet program
to create a database. Descriptive statistics and fre-
quency tables and percentages were used to de-
scribe the means of parasite burden and prevalence.
The data were analyzed statistically using the Chi-
square test (SPSS statistics 17.0). Differences be-
tween parameters were tested for significance at
probability levels of P< 0.05.
Results
Out of 199 sheep and 185 goats examined, 173
(86.93%) and 160 (86.48%) of sheep and goats
were found infected with one or more genera of
abomasal nematodes, respectively. There was no
significant difference in prevalence (P > 0.05) be-
tween sheep and goats. The nematode parasites
identified for sheep were: Haemonchus contortus
(77.38%), Trichostrongylus axei (74.37%) and Os-
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Table 1. Prevalence of abomasal nematode parasites in sheep and goats
tertagia /Teladorsagia (27.64%), while for goats,
Haemonchus contortus (77.83%), Trichostrongylus
axei (75.13%) and Ostertagia/Teladorsagia
(24.32%) (Table 1).
The overall prevalence of abomasal nematodes
in the examined young and adult animals was 86.9
and 86.57%, respectively. There was no significant
(P > 0.05) difference in age susceptibility. The
overall prevalence of abomasal nematodes was
94.44, 77.21 and 84.47% in poor, moderate and
good body condition score, respectively. There was
a statistical significant difference (P < 0.05) in
prevalence among body condition scored sheep and
goats (Table 2). 
The mean worm burden was 497.30 ± 108.9 and
477.70 ± 66.3 for sheep and goats, respectively.
The mean worm burdens of abomasal nematodes
in both sheep and goats were 255.35, 225.12 and
223.00 for H. contortus, T. axei and Teladorsagia
species, respectively. From a total H. contortus
positive cases of sheep and goats, 93 and 6% were
infected with light and moderate degree of infec-
tion, respectively. In case of T. axei infection, from
the total positive cases, 77.7, 18.12 and 4.2% were
infected with light, moderate and heavy degree of
infection, respectively. 
Discussion
The overall prevalence of abomasal nematodes was
very high in the study area being the maximum for
Haemonchus contortus and Trichostrongylus axei
and minimum for Ostertagia/Teladorsagia in both
sheep and goats. A number of previous studies
noted the high prevalence of Haemonchus species
infestation in many parts of Ethiopia, Kumsa and
Wossene (2006) and Abunna et al. (2009) reported
respective prevalence of 91.2 and 83.6% in sheep
in Eastern and Central Ethiopia, respectively. It is
also in agreement with Fakae (1990) who found a
prevalence rate of 77.8 - 100 % in Nigeria. Like-
wise, Abebe and Esayas (2001) reported a preva-
lence of 90.82, and 96.55 % in sheep and goats for
H. contortus and T. axei, respectively in the Eastern
part of Ethiopia. However, a lower prevalence of
H. contortus was reported by El-azazy (1995) in
sheep (47.9%) and goats (42.2%) in Jeddah, Saudi
Arabia. Such variations may be due to agro-eco-
logical, breed, management and/or veterinary
health care level differences (Radostits et al.,
2007). A lower prevalence of Haemonchus contor-
tus in sheep (53.4%) and goats (26%) was also re-
ported by Almalaik et al. (2008). Vanimisetti et al.
(2003) and Chaudhary et al. (2007) stated that ge-
netic variations and natural resistance could be re-
sponsible for the differential prevalence of H.
contortus among different breeds of sheep. Statis-
tical significant difference in the overall prevalence
of abomasal nematodes among sheep and goats
was not recorded in the current study. This finding
is in harmony with the works of Abunna et al.
(2009) (83.6%, 77.6%) and Kumsa and Wossene
(2006) (90.2%, 82.9%) in sheep and goats, respec-
tively. A variety of factors such as host, age, breed-
ing status, grazing habits, level of education and
economical capacity of the community, the stan-
dard of management and anthelmentics usage are
crucial elements influencing the development, dis-
tribution and survival of parasites (Rahmeto et al.,
2010). There was a significant difference (P < 0.05)
in prevalence of abomasal nematode in relation to
body condition of the animal. The highest preva-
lence was recorded in poor. The highest infection
rate recorded in poor body condition may be due
to the effect of heavy infection rate of abomasal
nematode parasite and other factors, which lead to
significant weight loss. The high prevalence of T.
axei, 74.34% in sheep and 75% in goats, was rela-
tively similar with finding of Abunna et al. (2009)
who indicated that 90.4% in sheep and 81.3% in
goat. But a lower infection rate was recorded by
Kumsa and Wossene (2006) that is 37.7% and
40.2% in sheep and goats at Ogaden region. This
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Table.2 Prevalence of abomasal nematode infection based on species, age and body condition
might be due to the agro-ecological, seasonal,
breed, management and/or sample size differences.
The prevalence of Ostertagia (Teladorsagia) ob-
served in the present study in sheep and goats is in
agreement with reports of Amenu (2005) with a
prevalence of 19.4% and 20.5% in sheep and goats
at Awassa, Southern Ethiopia and Nabavi et al.
(2011) 19.35% in sheep at Iran, but the result of
this study disagree with work of Abunna et al.
(2009) that reported a prevalence of 82.5% and
75% in sheep and goats, respectively at Central
Ethiopia. The possible reason for the lower preva-
lence of the current study result might be due to in-
creased environmental temperature that harsher
larval survival, as theoretically, Teladorsagia is par-
asites of temperate and subtropical countries
(Urquahart et al. 1996). The overall prevalence of
the three genera of abomasal nematodes was not
statistically significant (P>0.05) among young
(86.9%) and adult (86.6%) small ruminants. This
indicates that both age groups have equal chance
of acquiring the infection if exposed to contami-
nated grazing pasture. 
The intensity of the nematode infections was
light to moderate in most animals. The mean worm
burden was 497.30 ± 108.90 and 477.7 ± 66.30 for
sheep and goats, respectively. There was no signif-
icant different showed for total worm burden
within age and sex groups and months in both
sheep and goats. The mean adult worm burden of
H. contortus, T. axei and Teladorsagia was 255.35,
225.12 and 223.00, respectively. The effect of cli-
matic factors on worm burden revealed a signifi-
cant positive correlation with rainfall and relative
humidity which favourably support the larvae sur-
vival and development. This finding consisted in
Amenu (2005) who reported that the higher preva-
lence and worm burden occur during Months of
rainy season. In conclusion, the current study indi-
cated that the prevalence of abomasal nematodes
in sheep and goats was highly and interfering their
productivity. Consequently, control sanitary meas-
ures should be warranted.
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Abstract: A study was carried out from Sept. 2010-June 2011 to identify the tick species (Ixodidae) found on cattle 
and their seasonal population dynamics and body distribution in Chilga district, northwestern Ethiopia. From the 
total 922 adult ticks collected, eight species from four different genera were identified. Amblyomm variegatum was 
the most abundant tick species encountered (51.19%) followed by R. evertsi evertsi (18.22%) with A. lepidum 
(1.95%) being the least abundant. Months significantly (p<0.05) affected ticks infestation rate in cattle. The smallest 
number of ticks per cattle was observed during the driest month (February) (16.70%), whereas the highest was 
recorded in the wettest month (June) (34.27%). A. variegatum and R.e. evertsi were abundant throughout the study 
period with a peak during June. Ticks were widely distributed in different parts of the host body such as ear, neck, 
tail, mammary gland, udder, groin and anal area region of which udder, dewlap, anal area and tail regions were the 
most infested parts of the body and face and neck were the least. Any strategy intended to mitigate problems of tick 
infestation of cattle in this area should take into account the identified tick species and their season of abundance. 
 
Keywords: Cattle, chilga, Ethiopia, hard tick, predilection site, season 
 
INTRODUCTION 
 
Ticks are obligate, blood-feeding ectoparasites of 
vertebrates (particularly mammals and birds) (Wall and 
Shearer, 2008) belonging to the class Arachnida, Order 
Acari. Ticks are responsible for severe losses caused 
either by the effect of blood loss, tick worry, damage to 
hides and skins and the injection of toxins or through 
mortality and morbidity caused by the disease 
transmitted (Morel, 1989). It has been estimated that 
80% of the world’s cattle are infested with ticks 
(Minjauw and McLeod, 2003) and the production of 
over 1000 million cattle and a similar number of sheep 
around the world is affected (Estrada-Pena, 2001). De 
Castro (1997) estimated that the annual global cost 
associated with tick and tick-borne diseases in cattle to 
range between 13.9 and 18.7 billion USD. Several tick 
species are widely distributed throughout the world 
particularly in tropical and sub- tropical countries 
(FAO, 1984) and more than 60 tick species are known 
to exist in East Africa alone (Walker, 1970). In 
Ethiopia, ticks and tick-borne diseases cause 
considerable losses to the livestock economy, ranking 
third among the major parasitic diseases, after 
trypanosomosis and end parasitism (Pegram et al., 
1981). Numerous studies have been conducted on the 
ticks and tick-borne diseases of cattle in various parts of 
Ethiopia and several species of ticks belonging to genus 
Amblyomma, Boophilus, Rhipicephalus, Hyalomma and 
Haemaphysalis have been reported (Pegram et al., 
1981; Walker et al., 2007). However, current 
information on ticks infesting cattle in the study area is 
limited. Therefore, the current study aimed at 
identifying tick species and their seasonal population 
dynamics in Chilga district, northwestern Ethiopia. 
 
MATERIALS AND METHODS 
 
Study area: The study was conducted in selected sites 
of Chilga district, northwestern Ethiopia from Sept. 
2010-June 2011. The majority of the area is made up of 
a plateau of hilly highlands deeply traversed by steep 
walled river valleys. The altitude of the area ranges 
from 1050-2200 M.A.S.L. The agro-ecological zone of 
the study area includes about 78.3% midland and 21.7% 
lowland areas. The livestock population of the study 
area is comprised of 198,403 cattle, 14,854 equines, 
2,932 sheep, 38,461 goats and 305,684 poultry (Chilga 
District Agricultural and Rural Development Office, 
2009). 
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Study animals: Cattle found in the study area were the 
target animals. One hundred and sixty nine local breed 
cattle, infested with ticks, were purposively selected 
based on the accessibility and owner’s willingness to 
cooperate for this study and examined for the 
distribution and abundance of ticks. All cattle sampled 
for this study were kept under extensive management 
system. The sampled animals were not treated with any 
acaricide for all the months at the time of study. 
 
Study design and sample size determination: A study 
was conducted to identify the tick species, population 
dynamics of tick species and their predilection sites. 
The sample size was determined by assuming the 
expected prevalence of 50% tick infestation (no 
previous prevalence of cattle tick infestation in the 
study area). The desired sample size for the study was 
calculated using the 95% confidence interval and at 5% 
absolute precision (Thrusfield, 2005). Cattle were 
categorized based on location (midland and lowland). 
 
Tick collection and identification: Nine hundred 
twenty two adult hard ticks were collected from 
randomly selected infested cattle from all parts of the 
body by hand picking and smeared around the tick to 
loosen attachment of the tick from the body surface 
with ethanol and care was taken to avoid decapitulation. 
The adult ticks collected from each body regions were 
kept in a separate sample bottles containing 70% 
ethanol, labeled and then transported to Bahar-Dar 
regional veterinary laboratory. Labeling for all 
specimens included date, locality, host and site of 
attachment. Tick identification was performed based on 
identification keys adopted by Soulsby (1982) and 
Walker et al. (2007) and reference ticks which had been 
brought from Sebeta National Animal Health and 
Disease Investigation Center.  
 
Data analysis: The data collected from each study 
animal were recorded properly in a format prepared for 
this purpose. These data were uploaded into Microsoft 
Excel 2007 computer program, then data analyzed by 
SPSS version 18 and summarized by using tables. The 
differences in the relative proportions of tick species 
were analyzed by using Chi-square test, A P value less 
than 0.05 at 95% confidence interval was considered 
for significance. 
 
RESULTS 
 
Of the total 922 adult ticks collected 4 genera and 8 
species  were  identified. The ticks collected belong to 4  
Table 1: Tick genera identified in the study area 
Genus No. tick collected (%)  
Amblyoma  490 53.14 
Rhipicephalus  325 35.35 
Hyalomma 74 8.04 
Boophilus  33 3.57 
Total  922 100 
 
Table 2: Proportion and body distribution of identified tick species in 
the study area 
Tick species 
No. ticks 
collected (%) Predilection sites 
A. variegatum 472 51.19 Scrotum, brisket, belly, 
dewlap, vulva 
R.E. evertsi 168 18.22 Udder, tail, vulva, anus 
R. simus  95 10.30 Ear, tail tuft, udder, 
dewlap, brisket 
R. sanguineus  62 6.71 Ear, udder, dewlap, 
under, tail 
H.M. rufipes 44 4.77 Under, tail, anus 
B.  
decoloratus 
33 3.58 Dewlap, ear, scrotum, 
brisket, udder, flank 
H. truncatum 30 3.25 Udder, under tail, 
scrotum, anus 
A. lepidum 18 1.95 Udder, vulva, dewlap 
 
different    genera,   namely   Ambylomma,   Boophilus, 
Rhipicephalus and Hyalomma. Amblyomma (53.35%) 
was the most abundant and widely distributed genus 
followed by Rhipicephalus (35.35%) in all study sites 
and Boophilus (3.57%) was the least (Table 1). 
Ambylomma variegatum (51.19%) was the most 
abundant tick species identified in all study sites 
followed by R. evertsi-evertsi (18.22%) while A. 
lepidum (1.95%) was the least abundant tick species 
and it was collected from restricted area (Table 2). 
Ticks were widely distributed in different parts of the 
host body such as ear, neck, tail, mammary gland, 
udder, groin and anal area region of which udder, 
dewlap, anal area and tail regions were most infested 
parts of animal body and face and neck was the least. 
The most favorable predilection sites for Amblyomma 
species were the ventral body parts (udder/scrotum, 
belly brisket, dewlap). R.E. evertsi and H.M. rufipes 
had a strong predilection for smooth skin under the tail 
as  well  as  anal  area  and  vulval  areas  and  udder.  
B. decolaratus was collected mostly from dewlap, head 
and back but was also present on the rest of the body 
(Table 2).  Months significantly (p<0.05) affected ticks 
infestation rate in cattle. The density of ticks was 
recorded to be 34.27% in June (rainy season), 25.37% 
in September-October (late wet season), 23.64% in 
November-December (early dry season) and 16.70% 
in February (dry season). Amblyomma verigatum was 
the most abundant tick followed by R.E. eversi and both 
were present throughout the study period with a peak 
during June (Table 3). 
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Table 3: Monthly distribution of different tick’s species in the study area 
 Tick species identified 
----------------------------------------------------------------------------------------------------------------------------------------- 
Total Month 
A. 
variegatum R. evertsi R. simus  
R. 
sanguineus  
H. 
msuflpes 
B. 
decoloratus 
H. 
truncata 
A. 
lepidum 
Sept-Oct. (late 
wet season) 
107 
(45.73%) 
28 
(11.96%) 
73 (1.19%) 20 (8.55%) 1 (0.43%) 2 (0.85%) 3 
(1.28%) 
- 234 
Nov-Dec 
(early dry 
season) 
66 
(30.28%) 
57 
(26.15%) 
20 (9.13%) 36 
(16.51%) 
12 
(5.51%) 
3 (1.38%) 17 
(7.80%) 
7 
(3.21%) 
218 
February (dry 
season)  
66 44 - 6 17 - 10 11 154 
June (wet 
season)  
233 39 2 - 14 28 - - 316 
 
DISCUSSION 
 
The current study revealed that the major genera of 
ticks infesting cattle in Chilga district of belong to 
Amblyomma rhipicephalus, Hyalomma and Boophilus 
in order of predominance. Reports of similar 
composition for majority of these species were 
indicated by previous studies (Sileshi et al., 2007; 
Abebe et al., 2010). In the present study, the identified 
species  of  ticks  were  A.  variegatum, A. lepidum, 
R.E.  evertsi,  R.  simus,  R. sanguineus, H.M. rufipes, 
H. truncatum and B. decoloratus. A. variegatum was 
the most abundant tick species (51.19%) and similar 
results had been reported by Assefa (2004) and 
Tessema et al. (2010) in different parts of Ethiopia. 
Amblyomma. variegatum is the most widely distributed 
cattle tick in Ethiopia and has a great economic 
importance, because it is an efficient vector of Cowdria 
ruminatum, the organism causing cowdrosis or heart 
water  in cattle (Morel, 1980; Pegram et al., 1981).  
R.E. evertsi (18.22%) was the second most abundant 
and widely distributed tick species in the area. This is in 
agreement with Tessema et al. (2010) in Assela. Morel 
(1980)  affirmed  that  the  native   distribution   of   
R.E. evertsi in Ethiopia seems to be connected with 
middle height dry savannas and steppes in association 
with Zebra and ruminant and it is widely distributed 
throughout Ethiopia. This tick species shows no 
apparent preference for particular altitude, rainfall 
zones or seasons Pegram et al. (1981). R.E. evertsi 
appears to occupy a wide range of climatic and 
ecological conditions (Morel, 1980). In this survey in 
order of abundance it is just second to A. variegatum. 
This tick was constantly present throughout all 
collection dates except September and October where 
few collections were undertaken. 
In the whole of Ethiopia, Pegram et al. (1981) 
found A. lepidum throughout the 500-2000 m altitude 
zone and the 250-1000 mm rainfall zone and rare in 
wetter areas. Morel (1980) regards this species as not 
abundant but common overlapping with A. gemma in 
the wettest habitat and with A. variegatum in the driest 
habitat.  In previous records H.M. rufipes has been 
found in low population densities throughout Ethiopia 
between 500-3500 m altitudes except in some areas 
(Western Ethiopia), which have a wet climate most of 
the year (Pegram et al., 1981). Warm moderately dry 
lowlands are its preferred habitat (De castro, 1997). In 
this survey H.M. rufipes was found in most localities of 
the study areas. In all study months this species was 
present almost in similar numbers. Ticks were widely 
distributed in different parts of the host body such as 
ear, neck, tail, mammary gland, udder, groin and anal 
area region of which udder, dewlap, anal area and tail 
regions were most infested parts of animal body and 
face and neck was the least. L’Hostis et al. (1994) 
reported that attachment sites were the axilla, 
udder/groin, neck, dewlap and flank. Kabir et al. (2011) 
reported that ticks were distributed in different parts of 
the host body such as ear, base of the horn, neck, tail, 
ventral abdomen, mammary gland, udder, groin and 
anal area region. A verity of factors such as host 
density, interaction between tick species, time and 
season and inaccessibility for grooming determine the 
attachment site of ticks (Gebre et al., 2001). 
Months significantly (p<0.05) affected ticks 
infestation rate in cattle. Maximum infestation 
(34.27%) was recorded in June (rainy season), 25.37% 
in September-October (late wet season), 23.64% in 
November-December (early dry season) and 16.70% 
in February (dry season). This explains the association 
of an enhanced tick’s activity with increased hotness 
and dampness of the environment. Stuti-Vatsya et al. 
(2008) reported that the animals were infested with 
ticks throughout the year, with maximum infestation 
during the rainy season then during summer and the 
least during winter. Khan (1996) and Das (1994) 
reported a similar trend for tick’s activity in which tick 
infestation was influenced by temperature and 
humidity. Generally tick population remains low during 
drought (Urquhart, 1996). Differences in the relative 
abundance of the tick species might be attributed to the 
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ecological variations between areas. The most 
important ecological factors influencing the occurrence 
of ticks in a biotope include temperature and relative 
humidity (Morel, 1989). Even if the same factor affects 
the survival of all tick species to varying degrees, each 
species has its particular threshold temperature and 
moisture below those diapauses occurs in all in-stars. 
Obviously, field development periods will vary 
according to the temperature (FAO, 1984; Morel, 
1989). 
 
CONCLUSION 
 
It is well known that ticks cause severe economic 
losses either by transmitting a variety of diseases or by 
their evident damage to hides and skins. The result of 
this survey indicates that economically important ticks 
are widespread throughout the study areas and their 
presence in abundance is alerting. In order to minimize 
losses attributed to ticks and tick borne disease cost 
effective control strategy should be designed.  
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Occurrence and Identification of 
Bovine Trypanosomosis in Genji District, Western Ethiopia
Basaznew Bogale, Kebede Wodajo and Mersha Chanie
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Abstract:  A  cross-sectional  study  was   conducted   between   October   and   December   2011   to  assess
the-occurrence of bovine trypanosomiasisand identify species of trypanosomes affecting cattle as well as to
assess host related risk factors in Genji district, West Wollega zone, Oromia region, western Ethiopia. A total
of 384 cattle blood samples were collected at random and examined using Giemsa stained thin blood smears for
parasite detection and identification. Of the cattle investigated, 38 (9.89%) were found to be infected with
trypanosomes. The most trypanosome species identified were T. brucei (3.90%) followed by T. congolense
(3.12%) and T. vivax (2.86%). The observed difference in the prevalence among the various species of
trypanosomes was not statistically significant (P>0.05). The observed difference in the prevalence among the
various species of trypanosomes was not statistically significant (P<0.05). The prevalence in trypanosome
infection did not vary between sexes and peasant associations. Based on the observed distribution of
trypanosomes in different study sites, T. congolense and T. brucei were not found in Lelisa Genji and
MinjoImbiraro, respectively. Prevalence of trypanosome infection in male and female animals did not show
significant difference (P>0.05) in prevalence.Even though the present study showed low prevalence of
trypanosome infection in the study area, the impacts of the disease on cattle production should not be
neglected. Therefore, prompt control strategy has to be designed and implemented in the area to minimize the
distribution of tsetse as well as trypanosomiasis prevalence.
Key words: Prevalence % Cattle % Trypanosomiasis % Genji % Ethiopia
INTRODUCTION which include exclusion of livestock and animal power
Bovine trypanosomiasis is a chronic debilitating Trypanosomiasis is prevalent in two main regions of
disease causing severe cachexia and anemia with Ethiopia that is, the North West and the South West
associated intermittent fever, oedema and loss of regions Getachew et al. [6]. Six species of trypanosomes
condition [1]. The disease is frequently fatal and is a major are recorded in Ethiopia and the most important
constraint on livestock and agricultural production in trypanosomes,  in   terms   of   economic   loss  in
Africa [2]. Accordingly, trypanosomiasis is ranked among domestic   livestock  are  the  tsetse transmitted species:
the top 10 global cattle diseases impacting on the poor [3]. T. congolense, T. vivax and T. brucei. Getachew et al. [7].
It has been estimated that the cost of the disease to About 10 to 15% of the land believed to be suitable for
livestock keepers and consumers exceeds US$ 1 million livestock production is affected by one or two species of
annually [4]. the tsetse -flies [8].
The  effects  of  trypanosomiasis is not only due to Ethiopia has acknowledged that trypanosomiasis is
the direct losses resulting-frommortality, morbidity, a major constraint for the reduction of poverty, improved
infertility of the infected animals and costs of treatment or food security and for sustainable agriculture and rural
controlling the disease but also due to indirect losses, development with consequent implementation of a joint
from the huge fertile tsetse infected areas [5].
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Ethiopian science and technology commission and interval and an expected prevalence of 50% and at 5%
International Atomic Energey Agency tsetse and absolute  precision.  Therefore,  the  total  sample  size
trypanosomes eradication project through the was 384.
introduction of  a  sterile  insect  technique  (SIT)
currently  limited  in  the  southern rift valley of Ethiopia Sample  Collection   and   Examination  Procedures:
[9, 10]. Blood samples were collected from ear veins of 384
A number of studies have  been  so  far  undertaken cattleusing microhaematocrit capillary tubes. These blood
in different parts of Ethiopia to determine the  magnitude smears   were   air-driedand   fixedin   methyl   alcohol for
of this economically important disease [11-17]. 2-3 minutes. The smears were stained with 10% Giemsa
Nevertheless, there is no information in the literature solution for 30-35 minutes, washed with tap water to
about  the  prevalence  of  bovine trypanosomiasis in remove excess stain and air-dried, then put one drop of
Genji district, West Wollega Zone. Therefore, the cider oil. The slides were examined under oil immersion
objectives of the present study were to determine the lens (100x) according to Coles [20]. For the positive
prevalenceof bovine trypanosomiasis, to identify the smears, the trypanosomes were identified to species level
Trypanosoma  species  responsible  for  the  occurrence using morphological appearances [21-22]. During
of bovine trypanosomiasisand to determine the sampling date and place of collection and sex of the
associated  risk  factors  on  the  prevalence of the animals were recorded.
disease.
MATERIALS AND METHODS parasitological examination were entered in MS Excel
Study Area: The  study  was  carried  out  in  three SPSS  version  17.0  computer  program. Chi-square (P )
selected  peasant associations (PAs) of Genjidistrict, test was used to determine the variation in infection
West  Wollega zone, Oromia region, western Ethiopia prevalence  between  sexes.  P-value  at 0.05 or less than
from  October  to  December   2011.  The  district  is (at 5% level of significance) was considered significant in
located at 459 km far from Addis Ababa. It covers an all analysis.
estimated area of 3, 7457km . The area has two climatic2
zones: midland, about 85% and lowland, 15%. The annual RESULTS
rainfall is about 900-1400 mm and the average temperature
is 25°C. The livestock population of the district is cattle Out of 384 cattle examined, 38 (9.89%) were positive
38,062, sheep, 671 3, goat, 1835, equine, 5901, poultry for trypanosomes infection. The most trypanosome
33,633 [18]. species  identified  were  T. brucei  (3.90%)  followed  by
Study Animals: The study was conducted on 384 local difference in the prevalence among the various species of
breeds of cattle (zebu) traditionally managed under trypanosomes was not statistically significant (P>0.05)
extensive  m anagement system. The study animals were (Table 1).
of different age groups and both sexes. The age of According to the sampled PAs of the district, the
sampled animals was determined based on owners' prevalence was 9.28, 10 and 10.93% in Lelisa Genji, Genji
information and were grouped as young (<3years of age) Baadiya and Minjo Imbiraro, respectively. There was no
and adults (>3 years). statistical significant difference (P>0.05) between them.
Study   Design     and     Sample    Size   Determination: different study sites, T. congolense and T. brucei were
A cross-sectional study design was used to  determine not found in Lelisa Genji and MinjoImbiraro, respectively
the  prevalence  of  bovine trypanosomiasis and to (Table 1).
identify the Trypanosoma species.Simple random Prevalence of trypanosome infection in males
sampling technique was  applied  to  select  each  study animalswas 9.34 and 10.58% in females There was no
animal. The sample size was determined following the statistical significant difference (P>0.05) in prevalence
formula given by Thrusfield [19], with a 95% confidence between sex groups (Table 2).
Data Analysis: All Collected raw data and results of
database system and coded. Data were analyzed using
2
T. congolense (3.12%) and T. vivax (2.86%). The observed
Based on the observed distribution of trypanosomes in
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Table 1: Prevalence of bovine trypanosomiasis and species composition based on study sites
Trypanosoma spp. identified
-----------------------------------------------------------------
Study sites (PAs) No. examined animals T. vivax T. congolense T. brucei Total Prevalence (%)
GenjiBaadiya 180 1 8 9 18 10.00
LelisaGenji 140 7 - 6 13 9.28
MinjoImbiraro 64 3 4 - 7 10.93
0
Total 384 11(2.86%) 12(3.12%) 15(3.90%) 38(9.89%) 9.89
P = 0.139; Pvalue=0.9332
Table 2: Prevalence of bovine trypanosomiasesis based on sex in cattle in the study area
Sex No. examined animals No. positives Prevalence (%)
Male 214 20 9.34
Female 170 18 10.58
Total 384 38 9.89
P =o.164; P = value=0.6852
DISCUSSION T. congolense. The report of Tadesseand Tsegaye [25]
The overall prevalence of trypanosome infection in dominant trypanosome species followed by T. vivax
the study area is 9.98%. This result is similar with the (18.18%) and T. brucei (9.09%). Mekuria and Gadissa [10]
reported prevalence of 10.1% from Awi zone [14] and reported the presence of T. congolense (77.6%) followed
12.42% from Awi and Metekel zones, Northwest Ethiopia by T. vivax (14.9%), T. brucei (6.0%) and mixed infection
[10]. This similarity in prevalence might be due to the of T. congolense and T. vivax (1.5%) as well in Metekel
presence of similar agro-ecological conditions. and Awi zones of Northwest Ethiopia. The findings of
The present study result is lower than that of Ali and Mulaw et al. [24] indicated that T. congolense (66.7%)
Bitew [23] with a prevalence of 24.7% from Mao-Komo was the highest in prevalence followed by T. vivax (9.3%)
district and Chernet et al. [11] with a prevalence of 25.7 and T. brucei (4.6%) in Asosa District of Benishangul
and 20.9% from the tsetse infested and tsetse free zones Gumuz western Ethiopia. While Tesfahywet and-Abraham
of the Amhara region, respectively. Likewise, Mulaw et al. [29]  found  out  T. congolense  (61.4)  and  the  least was
[24] reported a prevalence of 28.1% Asosa district of T. vivax (14.2%) and mixed infection due to T. congolense
Benishangul Gumuz region, western Ethiopia. The lower and T. vivax (24.4%) in Arba Minch. All these differences
prevalence recorded in the current study might be due to in the prevalence of trypanosome species in different
regular use of chemoprophylactic drugs. However, it is parts of the country may be due to the presence of
higher  than  the  reports  of Tadesse and Tsegaye [25] different agro-ecological conditions for the breeding of
with  a  prevalence of 4.4% in Guraferda and Sheko vectors, the difference in sensitivity of the methods used
districts of Benchi Maji zone, South Western Ethiopia. for parasite detection, the sample size variation and
This difference in prevalence might be due to the management systems.
presence of various agro-ecological conditions between In this study, the prevalence of trypanosome
study sites and the difference in the sensitivity of the infection was not found to differ with the sex of animals.
diagnostic method used. Previous report also showed no statistical significant
In the current study the trypanosome species difference between sex of animals for trypanosome
identified were T. brucei (3.90%), T. congolense (3.12%) infection prevalence [10, 30]. Considering the lower
and T. vivax (2.86%). Rowlands et al. [26] reported a sensitivity of the directparasitological technique used
higher  prevalence  of  37% for T. congolense in South during the study period for the diagnosis of
west Ethiopia. Abebe and Jobre [27] reported also an trypanosomiasis, the overall prevalence observed in this
infection  rate  of  58.5%  for  T.   congolense,   31.2%  for study can be considered high.
T. vivax and 3.5% for T. brucei in Southwest Ethiopia. Deliberation of the ascertained impact of
Likewise,  Afewerk  et al.  [28] reported prevalence of trypanosomiasis  on   productivity  and  the  recorded
17.2%  in  Metekel  district and the dominant species was high    prevalence     of     bovine     trypanosomiasis   with
showed also that T. congolense (36.36%) was the
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morepathogenic T. congolense as the dominant species in 4. Kristajanson,  W.B.,  G.  Rrowlands,  R.   Kruska  and
thestudy area should validate the need for application of P. De Leeuw, 1999. Measuring the costs of African
integrated disease control through insecticide usage animal trypanosomosis, the potential benefits of
coupled with curative and prophylactic treatments of control and return to research, Agricultural System,
livestock with trypanocidal drugs. 59: 79-98.
CONCLUSION vectors in Humbo and Merabo Warheads. Ethiopian
The   present     study     revealed     that    T.  brucei 6. Getachew, A., J.B. Malone and A.R. Thompson, 2004.
T. congolense and T. vivax were the prevailing species of Geospatial forecast model for tsetse transmitted
trypanosomes in the study area with more pathogenic animal trypanosomosis in Ethiopia. SINET. Ethiopia
characters. Even though the present study showed low Journal of Science, 27: 1-8.
prevalence  of  trypanosome infection in the study area, 7. Getachew, A., 2005. Review Article Trypanasomasis
the impacts of the disease on cattle production should not in Ethiopia. Ethiopian Journal of Biological Sciences,
be neglected. Bovine trypanosomiasis is an important 27: 1- 8.
disease and a potential threat affecting the health and 8. National Tsetse and Trypanosomosis Investigation
productivity of cattle in the district. Hence, the necessary and Control Center (NTTICC), 2002. Report for the
attention should be given to this disease so as to improve period 7  July 2001 to 6 July 2002. Bedelle, Ethiopia.
livestock production and agricultural development in the pp: 1-22.
area. 9. Vreysen, M.J.B., 2006. Prospects for area-wide
Based on the above conclusion, the following integrated control of tsetse flies (Diptera:
recommendations were forwarded: Glossinidae) and trypanosomosis in sub-Saharan
C Integrated control strategy has to be designed and Argentina, 65: 1-21.
implemented in the area to minimize the distribution 10. Mekuria,  S.  and  F.  Gadissa,  2011.  Survey on
of tsetse as well as trypanosomiasis prevalence. bovine  trypanosomosis  and  its vector in Metekel
C Awareness creation among livestock owners about and Awi zones of Northwest Ethiopia. Acta Tropica,
the disease and control methods as well as the risk of 117: 146-151.
trypanocidal drug resistance is required in the area. 11. Chernet,    T.,      R.A.      Sani,      N.    Speybroeck,
C Further studies on the epidemiology of the disease, J.M.  Panandam,  S.  Nadzr  and  P.  Van  den
tsetse challenge and the economic impact of Bossche,  2006.  A  comparative   longitudinal study
trypanosomiasis have essential roles for the overall of  bovine  trypanosomiasis  in  tsetse-free and
control of tsetse transmitted trypanosomosis in the tsetse-infested zones of the Amhara Region,
study area. northwest    Ethiopia.     Veterinary   Parasitology,
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Pervasiveness of Fasciolosis in Sheep in Yilmana-Densa District,
West Gojjam Zone, Amhara Region, Northwestern Ethiopia
Basaznew Bogale, Abeje Mandefro and Mersha Chanie
Department Veterinary Paraclinical Studies, Faculty of Veterinary Medicine,
University of Gondar, P.O. Box: 196, Gondar, Ethiopia
Abstract: A cross sectional study was conducted from September to December 2011 to determine the
prevalence and risk factors associated with ovine fasciolosis in Yilmana-Densa district, West Gojjam, Amhara
region. For this purpose, 384 rectal faecal samples were collected from sheep and examined using the standard
sedimentation  technique  to  detect  Fasciola  eggs.  Out  of them, 163 (42.44%) were positive for fasciolosis.
A statistical significant variation (P < 0.05) in prevalence was observed among age groups where higher
prevalence was recorded in adults (51.40%) than young animals (17%). Likewise, there was a statistical
significant difference (P<0.05) in infection prevalence within the sex groups in which it was higher in females
(53.06%) than in male animals (23.74%). Significant variation (P < 0.05) in infection rate among different body
condition scores was observed in which higher prevalence was recorded in poor (64.28%) than in good
(22.77%) body conditioned animals. The present study revealed that infection of sheep by fasciolosis was
attributed to the presence of favorable environment for the abundance of intermediate host and the parasite,
hence requiring immediate strategic intervention against the disease.
Key words: Fasciolosis % Ovine % Prevalence % Sedimentation % Yilmana-Densa % Ethiopia
INTRODUCTION world wide distribution but predominant in temperate
In Ethiopia sheep are the dominant livestock primarily in tropical [3].
providing up to 63% of cash income and 23% of food Ovine fasciolosis in Ethiopia is very frequent and
substance values obtained from the livestock production. cause a significant economic loss in production, decrease
Despite,  the   animals   and   the   contribution   of  this productivity and loss of body condition [4, 5]. Many
sub  sector  to  the  nations economy is relatively low. researchers have reported the presence of fasciolosis in
Endo parasitic infection and management problems are sheep as 86.87% [6], 77.8% [7] and 88.58% [8] in different
known  to  be  the  main factor that defect productivity. place  of  Ethiopia.  However  this  important  disease  is
The various species of gastrointestinal and pulmonary not well addressed and assessed all over the country.
nematodes, trematodes and cestodes are known to be This research is therefore aimed to show the prevalence
prevalent in Ethiopia [1]. Among the many parasitic and associated risk factors of ovine fasciolosis in Yelmana
problems of the domestic animals, fasciolosis is the major Densa district, Northwest Ethiopia.
disease which imposes direct and indirect economic
impact on livestock production in ruminants which are the MATERIALS AND METHODS
natural host for Fasciola infestation particularly in cattle
and sheep [2]. The disease is caused by digenean Description of the Study Area: A cross-sectional study
trematodes of the gens Fasciola commonly referred to as was carried out in Yelmana Densa district, West Gojjam
liver flukes. The two species most commonly implicated as zone, Amhara region in three selected sites from
the etiological agents of fasciolosis are Fasciola hepatica September to December 2011. The district is located at
and Fasciola gigantica in Ethiopia [1]. F. hepatic has a altitude ranging from 1552 to 3535m. The average annual
zones. While F.gigantica is also found in most continents
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rainfall is 1270mm with the main rainy season, from May RESULTS
to October. The agro-climatic zone comprises lowland
(12%), mid highland (64%) and highland (24%). The Of the total 384 faecal samples subjected to
farming system in the area is mixed type (crop-livestock examination, 163 (42.44%) were positive for Fasciola
production).  The  livestock population of the area is infection. Significant variation (P < 0.05) in prevalence
estimated to be bovine, 123,220, ovine, 106,211, caprine, among different body condition scores was observed in
15,772), equine, 22,886 and poultry 581,778 [9]. which higher prevalence was recorded in poor (64.28%)
Study Animals: The study animals were 384 indigenous Statistical analysis of prevalence among sheep of
sheep, managed under traditional extensive system, different   age    groups    revealed    significant  variation
owned  by  smallholders.  They were of both sexes and (P < 0.05) where infection prevalence was higher in adults
two age groups. The age estimation was determined (51.40%) than young sheep (17%). Likewise, there was a
following  the   description   of   Aiello   and   May  [10] statistical significant difference (P<0.05) in infection
and  were  considered  as  young  (<6  months) and adult prevalence within the sex groups; it was higher in females
(> 6 months). (53.06%) and lower (23.74%) in male animals (Table 2).
Study  Design:  A  cross-sectional  study  design was DISCUSSION
used  to  determine  the  prevalence  of  ovine fasciolosis
in  the  study  area.  Simple  random   sampling  method The present study revealed an overall prevalence of
was  applied  to  select individual animals. To determine ovine fasciolosis as 42.44%. The observed prevalence is
the  sample  size,  an expected prevalence of 50 % was relatively inline with previous studies conducted by
taken into consideration. The desired sample size was Solomon and Abebe [14] who reported 38.04% in Fogera
calculated using the formula given by Thrusfield [11] and Mecha districts, Amhara region, Bitew et al. [15]
using 95% confidence interval and an absolute precision (49%) in and around Dawa-Cheffa, Kemissie. This may be
of 5%. attributed to the presence of similar favorable ecological
Sample Collection and Examination Procedures: A total intermediate hosts and the parasite. One of the most
of 384 faecal samples were collected directly from the important factors that influence the occurrence of
rectum and were placed in clean screw capped sampling fasciolosis in an area is availability of suitable snail
bottles. Each sample was clearly labeled with date, place habitat [2, 16]. As reported by Heinonen et al. [17] water
of collection, sex and age and immediately transported to logged and poorly drained areas with acidic soils in the
the district veterinary clinic laboratory. Samples that were highlands are often endemic areas for fasciolosis.
not processed on the day of collection were stored in a The prevalence of fasciolosis recorded in the present
refrigerator at 4°C. Specimens were subjected to study was higher than the previous report of Rahemato
sedimentation technique to detect Fasciola eggs. To [4] and Ahmed et al. [1] being 33.5% and 13.2% around
differentiate eggs of Paramphistomum and Fasciola, a Wolisso town and in the middle Awash River basin,
drop of 1% methylene blue solution was added to the respectively. The reason might be due to the differences
sediment.  Eggs  of  Fasciola  species show yellowish in temperature, moisture, humidity and soil that might
color while eggs of Paramphistomum species stain by favor  multiplication  of  snail   intermediate  hosts.
methylene blue [12, 13]. Urquhart et al. [2] also suggested that the difference in
Data Analysis: All raw data generated from this study evident in various geographical regions depending on the
were coded and entered in MS Excel database system. local climatic conditions, availability of permanent water
Using SPSS version 16.0 computer program, data were and system of management.
analyzed. Chi-square test was used to determine the In the present study, highly significant difference
variation in infection prevalence between sex and age. (P>0.05) was observed among various body conditioned
Statistical significance was set at P < 0.05 or less to animals where higher prevalence was observed in poor
determine whether there are significant differences body conditioned animals compared to good body
between the parameters measured between the groups. condition. This may be due to importance of fasciolosis in
than in good (22.77%) body condition scores (Table 1).
factors for the breeding and development of snail
prevalence and severity of the disease syndromes are
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Table 1: Prevalence of ovine fasciolosis based on body condition scores
Body condition score No of examined animals No. of infected animals Prevalence % P P-value2
Poor 182 117 64.28% 45.509 0.000
Good 202 46 22.77%
Total 384 163 42.44%
Table 2: Prevalence of ovine fasciolosis based on age and sex category
Category No of examined animals No of infected animals Prevalence % P P-value2
Age
Young (<6 months) 100 17 17% 42.120 0.000
Adult (>6 months) 284 146 51.40%
Sex
Male 139 33 23.74% 30.454 0.000
Female 245 130 53.06%
Total 384 163 42.447%
causing weight loss, a characteristic sign of disease of prevalence reported in the present study has clearly
sheep of poor body condition vulnerable to parasitic indicated lack of strategic control measures against the
disease [2]. disease as well as poor veterinary services. The study
The present study indicated that there was highly also confirmed that there are significant differences in
significant difference between age groups with a higher prevalence among body condition, age and sex of animals.
infection rate was in adults than young animals. This Our observation generally suggests that ovine fasciolosis
finding agrees with the work of Solomon and Abebe [14], is an endemic condition in the study area and is an
Ahmed et al. [1], Woldu [18] and Bitew et al. [15] in indication of the existence of favorable bionomic and
different sites of Ethiopia. This could be due to the fact ecological conditions for the survival, multiplication and
that young animals are not allowed to go far with adult spread of intermediate snail host and the parasite in that
animals for grazing, reducing the chance of exposure to environment.
infective metacercaria as compared to adults. Based on the given conclusion the following
There was a significant difference (P > 0.05) in recommendations are foreword:
prevalence among the sex categories in which female
animals  are  more  prone  to  Fasciola  infections  than C Applications of strategic therapeutic treatment in
male animals. This may be due to the difference in conjunction with good pasture management practices
management system of male and female animals in the should be conducted.
study area in which adult males are mostly kept around C Awareness creations need to be organized to
homestead for fattening purpose in the study area. livestock owners in relation to economical
However, Ahmed et al. [1], Ahmed et al. [19] and significance and control methods of the disease in
Yemisrach et al. [20] suggested that fascioliasis equally the study area. 
affect both sexes. C Further studies on the epidemiological conditions
The prevalence of the disease in different study sites and seasonal dynamics of parasites in the study area
was  not  found  to  be  significantly  different (P>0.05). should be conducted to implement integrated control
This might be due to similarity in ecological conditions. strategies. 
Yilma and Malone [21] and Eyerusalem et al. [22]
suggested that distribution of faciolosis depends on REFERENCES
altitude. Differences in prevalence of ovine fasciolosis in
different areas may be attributed to variations in 1. Ahmed,   E.F.,     K.     Markvichitr,     S.   Jumwasorn,
ecological, climatic and animal husbandry practices. S. Koonawoothtthin and J.S. Achoothesa, 2007.
CONCLUSION AND RECOMMENDATIONS the middle awash river basin, Ethiopia. Southeast
The result of the present study indicated that ovine Health, 38: 51-52.
fasciolosis is a widespread disease in the study area 2. Urquhart, G.M., J. Armour, J.L. Duncan, A.M. Dunn
which could cause significant economic loss on the and F.W. Jennings, 1996. Veterinary Parastiology.
livestock production of the area. The relatively high Churchill Livingstone Inc. New York, pp: 100-109.
Prevalence of Fasciola species infections of sheep in
Asian Journal of Tropical Medicine and Public
Acta Parasitologica Globalis 3 (3): 34-37, 2011
37
3. FAO, 2009. Food and Agricultural Organization of 13. Hansen J. and B. Perry, 1994. The Epidemiology,
United Nations. Livestock sector brief, Ethiopia Diagnosis and Control of Helminth Parasites of
livestock information and sector analysis and policy Ruminants. A Hand Book. Food and Agricultural
branch. FAO, Rome, Italy, pp: 15-16. Organization  of  the  United  Nations,   Rome,  Italy,
4. Rahmeto,  A.,  A.  Fufa,  B.  Mulugata,  M.  Solomon, pp: 72- 89.
M. Bekele and R. Alemayehu, 2010. Fasciolosis: 14. Solomon, W. and W. Abebe, 2007. Effects of a
Prevalence, financial losses due to liver strategic anathematic intervention bovine fasciolosis:
condemnation and evaluation a simple sedimentation A study conducted in fasciolosis endemic area in
diagnostic technique in cattle slaughtered of northwestern Ethiopia, pp: 34-45.
Hawassa municipal abattoir, Southern Ethiopia. 15. Bitew, M., N. Ibrahim and S. Abdela, 2010. Study on
Ethiopian Veterinary Journal, 14: 39-51. the prevalence of ovine fasciolosis in and around
5. Abunna, F., A. Loma, M. Bekele and R. Alemayeh, Dawa-Cheffa, Kemissie. African Journal of
2010. Bovine Fasciolosis Coprological, Abattoir Agricultural Research, 5: 2981-2985.
survey and its economic impact due to liver 16. Soulsby, E.J.L., 1986. Helminths, Arthropods and
condemnation at Soddo municipal abattoirs, protozoa of domestic animals, 7 ed. Lea and Febiger.
Southern Ethiopia. Tropical Animal Health and Philadelphia, pp: 40-52.
Production, 42: 289-292. 17. Heinonen, M., G. Pute and S. Kebede, 1995. The
6. Yilma, J., 1985. Study on ovine fasciolosis and other effect of anti-parasitic treatment against fasciolosis
helminthes parasite at Holeta. DVM thesis. Addis on cross breed and Zebu Cows in Ethiopia. World
Ababa University, Faculty of Veterinary Medicine, Review of Animal Production, 82: 40-46.
Debre Zeit, Ethiopia. 18. Woldu, M., 2008. The prevalence of bovine
7. Abera, B., 1996. Prevalence and Economic fasciolosis in and around Mizan Teferi. DVM thesis,
Significance of fasciolosis in “Neur cattle” Hawassa University, FVM, Hawassa, Ethiopia.
slaughtered at Dembi-Dello slaughterhouse. DVM 19. Ahmad, O., M. Maryam, M. Mohammad, N. Behrooz
thesis, Addis Ababa University, Faculty of and B. Saman, 2011. Liver Distomatosis in cattle,
Veterinary Medicine, Debre Zeit, Ethiopia. Sheep and goats of Northeastern Iran. Global
8. Dagne, M., 1994. Survey on prevalence and economic Veterinaria, 6: 241-246.
significance of bovine fasciolosis in Debre Berhan. 20. Yemisrach, A. and A. Mekonnen, 2012. An abattoir
DVM thesis. Addis Ababa University, Faculty of study on the prevalence of fasciolosis in cattle,
Veterinary Medicine, Debre Zeit, Ethiopia. sheep and goats in Debre Zeit town, Ethiopia. Global
9. Yilmana-Densa District Agricultural Office, 2010. Veterinaria, 8: 308-314.
Yimana-Densa District Livestock Population Count 21. Yilma, J. and J.B. Malone, 1998. Geographical
Report in the National livestock Development information system forecast model for strategic
Research Conference Held in Bahir, May 25-27, 2010. control of fasciolosis in Ethiopia. Veterinary
Bahir Dar Ethiopia, pp: 23-25. Parasitology, 78: 103-127.
10. Aiello, S. and A. Mays, 1998. The Merck Veterinary 22. Eyerusalem, G., A. Yeshitila and B. Mihreteab, 2012.
Manual. 8  ed. Merck and Co.jnc. White house Prevalence of Ovine Fasciolosis in Adigrat, Northth
Station NJ. USA, pp: 1312-1333. East Ethiopia, Global Veterinaria, 9: 92-96.
11. Thrusfield,  M.T.,  2005.   Veterinary  Epidemiology.
2  ed. UK. Blackwell Sci., pp: 228-247.nd
12. Henok, M. and A. Mekonnen, 2011. Study on the
Prevalence and Risk Factors of Ovine Fasciolosis in
Small Ruminants in and Around Hirna Town,
Ethiopia, Global Veterinaria, 7: 497-501.
th 
Acta Parasitologica Globalis 3 (2): 28-33, 2012
ISSN 2079-2018
© IDOSI Publications, 2012
DOI: 10.5829/idosi.apg.2012.3.2.66167
Corresponding Author: Mersha Chanie, Department of Veterinary Paraclinical  Studies,  P.O. Box  196,  Gondar,  Ethiopia.
 
 28
Occurrence of Gastro Intestinal Nematodes of Cattle 
in and Around Gondar Town, Amhara Regional State, Ethiopia
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Abstract: A cross sectional study was carried out  from October 2010 to March 2011 to determine the
prevalence and risk factors associated with gastrointestinal (GI) nematode parasitism in cattle in and around
Gondar town, North Gondar, Amhara region, Northwest Ethiopia. A total of 388 fecal samples of cattle of
different sexes and  ages were collected and examined for  GI  nematode eggs using  sedimentation and
floatation techniques. Out of these, 107 (27.57%) animals were found positive for one or -mixed GI nematode
infection. The result of  fecal examination revealed eggs of  strongly-type, Ascaris and  Trichuris  species.
Cattle harboring one-parasite eggs were more common (71.02%) than those harboring two (28.79%) or three
(0.9%).-. Three G1 nematode parasite egg-types were detected; Ascaris (57%), Strongles (56.07%) and Trichuis
( 16,82%).-. A significantly higher prevalence (P<0.05) of infection with GI nematodes was recorded in calf
(41.30%) than in young (34.14%) and adult (23.07%) animals. Sex-wise prevalence of GI nematodes was not
significant (p>0.05). There  was a statistically significant variation (P<0.05)  among  the different body
conditions study animals, where highest prevalence was recorded in poor (65.1%) followed by medium (26.3%)
and good (13.6%) body condition animals. For both breeds of cattle, there was a significant difference in
prevalence (P<0.05) of GI nematode infections with infection rate of 33.04% and 19.6% for local and cross
breeds, respectively. The current study suggests that further studies on seasonal transmission pattern of these
GI nematodes and other  helminthes parasites are required in order to design rational, economic and locally
sustainable control programs.
Key words: Cattle % Fecal % Gastrointestinal Nematode % Gondar % Prevalence % Sedimentation % Floatation
INTRODUCTION general and Ethiopia  in particular due to the availability
In Ethiopia there are 49,297,898, cattle population of diversified hosts and parasite species [5]. They cause
which 10,512,777 are found in Amhara region [1]. And in retarded growth lower productivity and high economic
Gondar area there are about 2,407,544 cattle populations losses. Thus affect the income of small holder dairy
[2]. Even though Ethiopia has immense resources and a farming communities [6].
home for many genetic resources, the livestock of the The low  productivity  is  due  to  a  number  of
country are characterized by low productivity levels even factors among which are quantitative and qualitative;
below the average of Africa, leading to low per capital deficiencies in the feed resource base, diseases, poor
consumption of animal products. This is mainly due to the animal  performance  level  and   insufficient   knowledge
presence of high and wide spread prevalence of animal on  the  dynamics of the different types of farming
diseases [3]. Helminthiasis is considerable significance in systems existing in the country [7]. Prevalence of GI
the wide range of agro-climatic zones in sub Saharan helminthes has been reported ranging from 0.7  to 84.1%
Africa and constitutes one of the most important in domestic animals from various parts of the  world.
constraints to cattle production [4]. There are many associated risk factors influencing the
Gastrointestinal (GI) parasite infections are a prevalence of GI helminthes including age, sex-and
worldwide problems  for both small large scale farmers, weather condition and husbandry or management
but their  impact is greater in sub Saharan Africa in practices [6].
of a wide range of agro-ecological factors suitable for
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Despite the immense progress made to control the absence of  written records, the age of  the animal was
parasitosis, farmers in Ethiopia continue to incur estimated based on owners' response and also by looking
significant losses due to insufficient availability of to the dentition pattern of  the animals [12]. Based on this,
information in the epidemiology of the parasites. study animals were classified  as  calf  (< 1 year),  young
Furthermore, parasites appear to be a major factor for (1 to 3 years) and adult (>3 years). The fecal samples were
lowered productivity of  Ethiopian  livestock  sector [5]. collected from Gondar University and BRIGE of HOPE
To take the control measures assessment and dairy farms and also from animals presented to Gondar
epidemiological surveillance of nematode parasite by University veterinary clinic.
different diagnostic methods like fecal examination, EPG,
determination and identification of specific species Study Design: A cross sectional study design was used
nematode is important [8, 9]. Emphasis must be placed on to determine the prevalence of bovine GI nematode
preventing the environment from becoming contaminated. parasites during the study period and to investigate the
This is achieved by production of safe pastures which main factors influencing the prevalence and intensity of
intern achieved by a variety of means like silage and hay infection in cattle.
after mach, pasture resting, reseeding and burning of
pasture and anthelmintic treatment [10]. Sampling and Sample Size Determination: Systematic
Most of  the studies conducted on the prevalence randomsampling method was used to select study
and distribution of GI nematodes in the country tended to animals. The sample size was determined based on the
be in the central and Northern highlands and semi-arid expected prevalence of 50% and absolute desired
regions of Eastern Ethiopia and little is known about the precision of 5% at confidence level of 95% according to
prevalence and distribution of GI nematodes infecting the methods provided by Thrusfield [13].
cattle in and around Gondar town.
Therefore the objectives of  the present study were to
assess the prevalence of GI nematode parasite of cattle in
Gondar town, to investigate the main risk factors
associated with the prevalence of GI nematode infection where
in cattle, to forward some important recommendations for n = Require sampling size 
the control of parasitic infections in the study area and to p = Expected prevalence 
forward a base line data for further studies. d = Desired absolute precision
MARERIAL AND METHODS Therefore, based on the formula the total sample size
Study Area: A cross sectional study was conducted from
October 2010 to March 2011 to determine the prevalence Sample Collection and Examination: A total of 388 fecal
of GI nematode parasites of cattle in and around Gondar samples were collected during the entire period of the
town, North Gondar zone, Amhara region, Northwest study, directly from the rectum of selected animals using
Ethiopia. It is found at 750  km  northwest of Addis a gloved hand and placed in air and water tight sample
Ababa. It is located on 35°7' N and 13°8' E and lies at an vials. During sampling, data with  regard to age, sex,
altitude of  2200 meter above sea level. The area receives breed; body condition and date and place of sample
mean annual rain fall of 1172 mm mainly in rainy season collection were recorded  for each sampled animal.
with average temperature of  19.7°C. In and around Samples were soon taken to the parasitology laboratory
Gondar town there are about 2,407,544 cattle populations of Faculty of Veterinary Medicine, University of Gondar,
[2]. as fresh as possible. 
Study Animals: The study animals were 388 cattle of two Coprological Examination: Faecal samples were collected
breeds  (158  cross  and  230  local breeds), both sexes in polyethylene plastic labeled bags and were examined
(194 male and 194 female)  and  different  age groups. during the same day of collection by the concentration
Body condition scoring was made according to Morgan floatation technique according to Kruse and Pritchard
et al., [11] and recorded as poor, medium or good. Due to [14].
calculated was 388.
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Fecal  samples were  qualitatively examined on the Ascaris was highest  followed by strongyles and
day of collection or stored in a refrigerator at 4°C for Trichuris with a significant difference between them
processing next day. Identification of the eggs  was  made (P<0.05). Most of the cattle (71.02%) were infected by
on the basis of their morphology using keys given by single GI nematode while the remaining (28.97%) were
Soulsby [10]. infected by two and three types of GI nematodes where
Data Analysis: Data on individual animals and Trichuris.
parasitological  examination  results  was  entered into A significantly higher prevalence (P < 0.01) of
Ms-excel spread sheet program to create a database. infection with GI nematodes was recorded in calves
Descriptive statistical tools such as frequency tables, (41.30%) than in young  (34.1%)  and  adults (23.07%).
percentages, were used to describe the data. The data The prevalence of strongyle infection was significantly
were analyzed statistically using the Chi-square test higher (P<0.05) in the adults (65%) compared with either
(SPSS statistics 17.0). Differences between parameters the calves (10%) or  the young (25%). Trichuris spp. made
were tested for  significance   at   probability  levels  of only minor contribution during the survey (Table 2).
0.05 or  less. Prevalence of GI nematodes was 29.9% and 25.3% in
RESULTS statistically significant sex-related difference (P>0.05)
The coprological examination conducted on 388 fecal (P<0.05) among the different body condition animals,
samples revealed an overall prevalence of GI nematode where highest prevalence was recorded in poor (65.1%)
infection of 27.57% (107/388). Variation had been followed by medium (26.3%) and good (13.6%) body
observed on the occurrence of different types of GI condition animals (Table 2). For both breeds of cattle,
nematode parasites. Three GI nematode egg-types were there was a significant difference  in  prevalence  (<0.05)
detected: Ascaris (57%), Strongyle-type (56.07%) and of GI nematode infections with infection rate 33.04% and
Trichuris  spp.   (16.82%)   (Table   1).   The   incidence  of 19.6% for local and cross breeds, respectively (Table 2).
most of the combinations were Strongyles, Ascaris and
males and females, respectively. However, there was no
(Table 2). There was a statistically significant variation
Table 1: Prevalence of Strongyle, Ascaris and Trichuris Eggs in Relation to age and Sex
Age groups Sex
--------------------------------------------------------------------------- --------------------------------------------------
Parasite species < 1 year 1-3 years > 3 years Male Female Total
Strongyles 6(10%) 15(25%) 39(65%) 38 (63.33% 22(36.66%) 60
Ascaris 15(24.59%) 18(29.50%) 28(45.90%) 32(52.45%) 28(45.9%) 61
Trichris 3(16.67%) 7(38.89%) 8(44.44%) 11(61.11%) 7(38.88%) 18
Table 2: Prevalence of GI nematode parasites based on different risk factors
Risk factors No. of examined Animals No. of animals Positive P-value
Age
Calf (<1year) 46(11.85 %) 19(41.30%) 0.013
Young (1-3years) 82(21.13 %) 28(34.14%)
Adult (>3years) 260 (67.01%) 60(23.07%)
Sex
Male 194 (50%) 58(29.89%) 0.864
Female 194 (50%) 49(25.25%)
Body condition
Poor 63 (16.24 %) 41(65.07%)
Medium 171 (40.07%) 45(26.31%) 0.000
Good 154 (39.69%) 21(13.63%)
Breed
Local 230(59.28%) 76(33.04%)
Cross 158(40.72%) 31(19.62%) 0.002
Total 388 107 (27.57%)
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DISCUSSION study is lower than  the 56.25%  and 69.2%  reports of
The current study revealed an overall prevalence of et al. [27] in calves in Kenya, respectively. This could be
27.57%. GI nematode infection of cattle. This result is due to differences  in agro-ecology of the study areas, the
lower than reports of Pfukenyi et al. [15], (43%) in management systems and sample size taken.
Zimbabwe and Waruiru et al. [16] 85.5% in Kenya. In this study, there were no sex-related differences in
In this study, the GI nematode parasites identified the  prevalence  of  GI  nematodes   in   cattle   (P>0.05).
were Ascaris, strongyles and Trichuris with the The absence of association between sexes in the
prevalence of each of  the parasites 57, 56.07 and 16.82%, prevalence of   GI nematodes in cattle  is in agreement
respectively as single and mixed infections. In the case of with that of Fikru et al. [5] in western Oromia and
Trichuris, the prevalence  disagrees  with  reports  of elsewhere  outside Ethiopia [28] 62% of yearling and
Fikru  et al. [5], in western Oromia (1.6%) and that of 64.6% of calves in western Canada, Bilal et al. [26] 69.5%
Etsehiwot-(1.2%) [17]. This might be due to differences in in calves in areas of Pakistan. The observed differences in
the study design and ecology, season, management prevalence  between the present and previous studies
system and sample size differences. From a mixed may be due to variations in geographical and climatic
infection strongyle and T.vitularium found to be higher conditions 
(14.0%) followed by T.viularium and Trichuris (10.3%), The study further  revealed that body condition of
strongyle and Trichuris (3.7%), strongyle, T.vitularium the animal did not show significant association with the
and Trichuris (0.9%). The existence of  more than one prevalence of  the parasites. Poor  body condition animals
nematode species in a host has an additive pathogenic have higher prevalence than medium and good body
effect on the host and the pathogenecity is usually high condition animals (65.1%, 25.3% and 13.6% respectively).
[18] and Ethiopia is a country where extremes of This could be explained by the fact that loss of body
temperature and rain fall are experienced, altitude being condition in the study animals could be due to GI
the most important factor [19]. These could be crucial nematodes. However, the prevalence in body condition
elements influencing the development, distribution and disagrees with previous reports of Fikru et al., [5] but
survival of nematode parasites [18]. On the other  hand, a agrees with that of  Keyyu et al. [29].
variety of factors such as host age, sex, body condition A significant difference (p<0.05) was also found in
and breeding status, grazing habits, the level of education infestation levels in different breeds where a higher
and economic capacity of farmers, the standard of infection rate was recorded on local breed cattle (33.0%)
management and anthelmintic used can influence the compared to cross breed cattle (19.6%). This may be due
prevalence of nematodes. to a difference  in  management system. But the
The present study clearly  demonstrated  the  effect prevalence of GI nematode infection in relation to cross
of age on the occurrence of GI nematodes with the breed cattle was lower than the reports of Adem and
prevalence being highest in animals aged less than 1 year Wondimu [9] on Holstein Friesian dairy breed (54%) of
(41.30%) followed by young (34.1%) and adult (23.07%) Haramaya University dairy farm. This variation may be
cattle. This finding is in agreement  with the  earlier due to the difference in management system between the
reports of Anene et al. [20] and Waruiru et al. [16], which two areas. Therefore, this study identified the potential
showed that the susceptibility and pathogenicity of risk factors associated with high prevalence rate and
nematode infections were greater in young animals than enabling to design feasible and strategic control of
in mature animals. This also could be due to the fact that nematode parasites of cattle in areas of similar ecological
younger animals are more susceptible than adult counter features.
parts. Because age has an effect on responsiveness or to
the development of immunity causing lower worm CONCLUSION AND RECOMMENDATIONS
fecundity in adult animals [21, 22]. Adult animals may
acquire immunity to the parasites through frequent The gastrointestinal parasites are - the major
challenge and expel the ingested parasite before they problems in young animals in the area that could cause
establish infection [23, 24], But the findings of this study major economic loss in the cattle production due to
are in consistent with reports from Gambia were adults stunted growth, insufficient weight gain, poor food
and   older   animals   bear   high    worm   burden  [25]. utilization and mortality and losses associated with
The  prevalence recorded in relation to calves in this control   measures   and   treatments.   The   prevalence  of
Bilal  et al.  [26]  in  Pakistan cow calves and  Maichomo
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the nematodes infections of cattle in Gondar town 7. Plaizier, J.C.B., 1993. African agriculture and
indicates the significance of  these parasites  by
hampering growth, productivity and reproductive
potential of the cattle in the area. The predominant
nematode parasites in cattle in the study area were
Ascaris followed by  strongyle  and T. trichuris. The role
of cattle in the contribution of the country’s economy and
individual cattle owners is said to be high. In order to
benefit from cattle, attention should be given and more
works are expected to emerge.
Based on the above conclusion, the following
recommendations are forwarded:
C To reduce the risk of reinfection and pasture
contamination strategic anthelmimtic treatment
should be implemented in the study area. 
C Awareness creation among the livestock owners on
the proper management, feeding and use of
anthelmintics should be performed. 
C Further studies are needed to establish the seasonal
epidemiology of these parasites. Such information
will be important in designing an integrated control
program for these parasites.
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Ovine Fasciolosis: Episodeand Major Determinants in
Haru District, Western Ethiopia
Basaznew Bogale, Denbeli Keno and Mersha Chanie
Department of Veterinary Paraclinical Studies, Faculty of Veterinary Medicine,
University of Gondar, P.O. Box: 196, Gondar, Ethiopia
Abstract: Across sectional study was undertaken to determine the prevalence of ovine fasciolosisand evaluate
the associated risk factors in Haru district,West Wollega Zone, Oromiaregion, western Ethiopiafrom Octoberto
December 2011.Faecalsamples were collected from 384 sheep and examined usingthe standard sedimentation
technique to detect Fasciolaeggs. The over all prevalence of ovine fasciolosis was 43.75%. Among the different
study sites, the animals from the Yukira (54.9%) had higher prevalence of fasciolosis, followed by Jitu (44.68%),
Kombolcha (40.56%) and Ganet-Abbo (38.93%). The prevalence of Fasciola infection among male and female
sheep was 44.9% and 42.5%, respectively. Differences of prevalence in study sites and sexes were shown to
have no statistical significant difference (P > 0.05). A higher age-wise Fasciolainfection prevalence was found
in sheep of > 3 years old (49.8%) followed by 1-3 years (45.8%) and < 1 year old (23.9%). A statistical significant
difference (P<0.05) was recorded between age groups of > 3 years old and < 1 year old.Statistical insignificant
difference was observed (P > 0.05) in prevalence among the body conditionscores. The present study revealed
that infection of sheep by fasciolosis was attributed to the presence of favorable environmentfor the abundance
of intermediate host and the parasite hence,requiring immediate strategic intervention against the disease.
Key words: Episode % Sheep % Haru District % Ethiopia
INTRODUCTION a role as intermediate hosts [8-9]. In Ethiopia, both species
In Ethiopia, sheep are the dominant livestock In Ethiopia, the annual losses due to ovine
providing up to 63% of cash income and 23% of food fasciolosis  were  estimated  to be 48.4 million Ethiopian
subsistence value obtained from livestock production. Birr (1 US$ = 18.03 ETB) per year, of which 46.5, 48.8 and
Endoparasitic infection and management problems are 4.7% were due to mortality,  low  productivity  (weight
known  to  be the main factors that affect productivity. loss and reproductive wastage) and liver condemnation,
The various species of gastrointestinal and pulmonary respectively [1]. The overall economic loss to the
nematodes, trematodesand cestodes are known to be Ethiopian meat industry due to parasitic diseases
prevalent in Ethiopia [1-4]. (including fasciolosis) is estimated as US $400 million
Among many parasitic problems of  domestic annually.
animals, fasciolosis is  an  economically  important Although there are numerous reports on the
disease, particularly  in  cattle and sheep and occasionally prevalence  of  small  ruminants  fasciolosis   from
man. The disease is caused  by  digeneantrematodes of different parts of the country [1, 11-12], no concerted
the genus  Fasciola  commonly  referred  to as liver efforts  have  been   made   to   study  the  prevalence of
flukes. The two species most  commonly  implicated  as the  disease  in  Haru  district,  West Wollega zone,
the etiological agents of fasciolosis are  Fasciola western Ethiopia. Hence, the objectives of the present
hepatica and Fasciolagigantica [5-7]. The geographical study were to determine the prevalence of ovine
distribution of F. hepatica and F. gigantica is determined fasciolosisand to assess major risk factors associated with
mainly by the distribution patterns of the snails that have the disease.
coexist at different altitudes [10].
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MATERIALS AND METHODS was added to the sediment. Eggs of Fasciola species
Study Area: The study was conducted in Haru district, species was grey [17].
West Wollega, Oromia region, western Ethiopia, in
selected  4 peasants associations (PAs) (Jitu, Ganat Data Analysis: All raw data generated from this study
Abbo, Kombolcha and Yukira) from October to December were coded and entered in MS Excel database system.
2011.The study site is located at 464 km from Addis Using SPSS version 17.0 computer program, data were
Ababa, the capital city of Ethiopia.Based on agro- analyzed. Chi-square (P ) test was used to determine the
ecological  conditionsthe  district  has midl and  (83.5%) variation in prevalence between sex, ageand body
and lowland (16.5%) areas. The mean annual rain fallis condition score. Statistical significance was set at P< 0.05
estimated to be 1700mm. The annual average to determine whether there are significant differences
temperatureranges  from  20°C  to  27°C.  The land scope between the measured parameters of different groups or
of  the  area  is  characterized  by steep, slightly steep, not.
plain with and elevation of 1500 to 2050 meter above sea
level.The sheep population in the study area is estimated RESULTS
to be 30,247 [13].
Study Animals: The study was conducted in indigenous positive for Fasciola infections.Among the 4 different
breeds of sheep reared under extensive management study sites, Yukira (54.9%) had higher prevalence of
system. Animalswere comprised of sheep at different age fasciolosis, followed by Jitu (44.68%), Kombolcha
categoriesand  both  sexes.  Age  groups  were classified (40.56%) and Ganet-Abbo (38.93%). However, there was
as  lamb (<  1 year  old), young (1-3 years old) and adult no statistical significant difference in prevalence (P>0.05)
(>3 years old) based on owners' information and dentition between study sites (Table 1).
[14]. Body condition scoring of animals was conducted The prevalence of Fasciola spp. among male and
according to the method described by Thompson and female sheepwas 44.9% and 42.5%, respectively. But this
Meyer [15] and assigned as poor and good. difference was not statistically significant (P > 0.05). A
Study Design and Sample Size Determination: Across- sheep of > 3 years (49.8%) followed by 1-3 years (45.8%)
sectional survey was conducted to determine the when compared with sheep of < 1 year old (23.9%). A
prevalence of ovine fasciolosis. Simple random significant difference (P<0.05) was recorded among > 3
samplingmethod was used to select the study sites (PAs) years and< 1 year old (Table 2).The prevalence of
and study animals. The sample size was determined based Fasciola infectionin poor body conditioned animals
on an expected prevalence of 50%, since there was no (51.11 %) was higher than good body condition (41.49%).
previous study conducted in the area. The desired sample However, there was no statistical significant difference
size was calculated using the formula given by Thrusfield (P>0.05) between them (Table 2).
[16] with a 95% confidential interval and 5% absolute
precision. DISCUSSION
Samples Collection and Examination Procedures: Fresh In the present study the overall prevalence of ovine
faecal samples were collected from 384 sheep directly from fasciolosis was 43.75%. This finding showed that
the rectum using two fingers with disposable plastic fasciolosis is prevalent among animals in the study area.
gloves and placed in sterile sampling bottles. Each This result agrees with previous studies conducted in
sampling bottle was clearly labeled with the date and different  parts  of  the  country by Bitew et al. [12] in
place of collection, sex, age and body condition score and Dawa-Cheffa who reported the prevalence as 49%,
transported to Haru district veterinary clinic for laboratory Michael [18] 51% in Zeit and Yilma[11] 49% in Holeta.
examination. Thefaecal samples were examined for the This  may be attributed to the presence of similar
detection of Fasciolaeggs by a sedimentation technique favorable  ecological  conditions  for  breeding  of  the
[9]. To differentiate eggs of Paramphistomumspecies and snail intermediate host and development of the parasite.
Fasciolaspecies, a drop of 1% methylene blue solution A  lower  prevalence  of  Fasciola  infection   (13.2%)  was
show yellowish color, while eggs of Paramphistomum
2
Of the total 384 examined sheep, 168 (43.75%) were
higher Fasciola infection prevalence was found among
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Table 1: Prevalence of ovine fasciolosisbased on study sites of Haru District
PAs No. examined animals No. Positives (%)
Ganet-Abbo 113 44 (38.93)
Kombolcha 106 43 (40.56)
Jitu 94 42 (44.68)
Yukira 71 39 (54.92)
Total 384 43.75(168)
Table 2: Prevalence of ovine fasciolosis based on sex and age categoriesin the study area
Risk factors No. of examined animals No. positives (%) P P-value2
Sex
Male 196 88 (44.89) 0.024 0.877
Female 188 80 (42.55)
Age
Lamb (< 1 year) 71 17 (23.94)
Young (1-3 years) 120 55 (45.83) 11.281 0.004
Adult (> 3years) 193 96(49.74)
Body condition Score
Good 294 122 (41.49) 2.209 0.137
Poor 90 46(51.11)
reported by Ahmed et al. [1] from the Middle Awash metacercaria as compared to adults. Similar findings were
River Basin. Michael et al. [19] reported a higher recorded by Bitewet al. [12], Ahmed et al. [1], Solomon
prevalence (56.3%) of ovine fasciolosisin the Upper and Abebe [23] and Woldu [24] in different sites of
Awash River Basincompared to the present study result. Ethiopia.
This difference may be due to different agro-ecological Results of the presentstudy indicated that body
conditions and traditional pasture management practices. conditions ofsheep did not show significant association
The prevalence of the disease in different study sites with fasciolosis prevalence (P>0.05). The absence of
was very closely similar with no statistical significant association between body condition and prevalence
difference (p > 0.05). This indicates that they have similar agrees with previous reports [25]. This could be due to
ecological conditions equally favorable for intermediate the fact that bad condition of animals in the study could
snail hosts and the parasite development. Yilma and result from other factors, such as seasonal change of
Malone [10] suggested that distribution of forage resource and the presence of other concurrent
fasciolosisdepends on altitude. disease conditions.
In this study, a higher prevalence of Fasciola
infection was not associated with sex indicating that sex CONCLUSION AND RECOMMENDATIONS
seems to have no effect on the prevalence of the disease.
Solomon [20] has suggested that fasciolosisequally affect The result of the present study indicated that
both sexes. Similar results have been reported by Graber fasciolosiswas ahighly prevalent sheep disease in the
and Daynes [21] and Argaw [22]. This may be due to the study area. However, it is increasingly evident that a
fact that animalsof both sexes graze in similar pasture proper evaluation of the epidemiology of fasciolosis is
land. Moreover, it might also be that fasciolosis is not a lacking. The relatively high prevalence reported in this
disease directly related to animal reproductive system. study has clearly indicated lack of strategic control
This study revealed that the prevalence of measures against the disease as well as poor veterinary
fasciolosisincreases  with  increase   age of  animals. services. This high prevalence found in the study area
Higher  infection  rates  were found in adults than other could be also dueto the marshy and water-lodged swampy
age groups (p < 0.05). This could be due to the fact that area which is suitable for the breeding of intermediate
young animals are not allowed to go far with adult animals host (snail). Based on current conclusion the following
for grazing, reducing the chance of exposure to infective recommendationswere forwarded:
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C Integrated approach, which is acombination of 9. Soulsby, E.J.L., 1982. Helminths, Arthropods and
selective chemotherapy and selective vector control,
should be considered more practically and
economically feasible. 
C Supplementation of important nutrient feed in dry
season is important to avoid stress conditions that
affect the host resistance and susceptibility to
parasitic diseases.
C Awareness creation to livestock owners need to be
performed with economical significance and control
methods of this disease in the study area.
C Detailed studies should be conducted on the
epidemiology of the disease in order to design and
implement control strategy.
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Trypanomosis in Camel (Camelus dromedarius) in Delo-Mena District,
Bale Zone, Oromia Region, Southwest Ethiopia
Basaznew Bogale, Ferew Kelemework and Mersha Chanie
Department of Paraclinical Studies, Faculty of Veterinary Medicine,
University of Gondar, P.O. Box: 196, Gondar, Ethiopia
Abstract:  Across  sectional study was carried to determine the prevalence of camel trypanosomiasis (surra)
in Delo-Mena  district,  Bale  Zone,  Oromia region, southwestern Ethiopia from September to December 2004.
Blood samples were collected from randomly selected 395 camels. Wet film and Giemsa-stained blood smears
were used for the detection of trypanosomes. Among these, 72 (18.22%) samples were positive for
Trypanosoma evansi (T. evansi), the only Trypanosoma species identified. A higher infection was found in
males (20.25%) as compared to females (17.72%). However, there was no statistically significant difference in
prevalence between sex categories (p >0.05). Highest 27.63% infection was noted in age group > 4 years,
followed by 14.54 and 10.52% in 1 to 3 years and 3 to 4 years old camels, respectively. There was statistical
significant difference (p <0.05) in susceptibility among age groups. These results seem to indicate that T. evansi
infection has a relatively low prevalence in the study area. There is a need of further study on the distribution
and seasonality of the disease and its vectors in order to establish control measures in affected herds and avoid
dissemination of the disease.
Key words: Blood % Camelus Dromedarius % Dalo-Mena % Ethiopia % Trypanosomosis
INTRODUCTION disease is endemic in Africa, Asia and South America and
Camels play a significant multi-purpose role in the dry domesticated livestock [5]. Trypanosoma evansi is
lands of Ethiopia. The commonest uses of camels by the mechanically transmitted by biting insects. Species of
pastoralists are for transporting grain, water, salt and Tabanus and Stomoxys are vectors, although in America
other  goods  as  well  as  for  milk  and  meat  production. the vampire bat also acts as a vector as well as reservoir
A study in Eastern Ethiopia indicated that camels work on host [6].
average for 16 h per day, traveling 60 km [1]. They are In Ethiopia, the prevalence of camel trypanosomosis
very reliable milk producers even during the dry season and its vectors have not yet been fully documented in
and drought years when milk from cattle and goat is most parts of the country. A study conducted in southern
scarce [2]. Ethiopia indicates that trypanosomosis is one of the
Parasitism is one of the major problems that affect the leading health problems [1] and a prevalence of 21% has
productivity of camels. Of these parasitic diseases, camel been reported in eastern Ethiopia [7]. However, there is no
trypanosomosis,  also called surra, caused by T. evansi, information in the literature on the prevalence of camel
is the main disease prevalent in most areas where camels trypanosomosis and species of Trypanosomes species in
are found [3]. Camel trypanosomosis causes anorexia, the study area. The objectives of the present study were
weakness and emaciation that lead to low milk and meat to determine the prevalence of camel trypanomiasis in the
yield, poor traction power, increased abortion and death. study area, identify the trypanosomes species prevalent
The disease is the most important single cause of and associated risk factors in camels in the study area and
economic losses in camel rearing areas, causing morbidity find the comparative infection rate in different age and sex
of up to 30.0% and mortality of around 3.0% [4]. The groups of camels.
in addition to camels it is reported in other species of
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MATERIALS AND METHODS Data Analysis: Data on individual animals and
Study Area: A cross-sectional study was conducted Ms-excel  spread  sheet  program  to create a database.
between September and December 2011 in Dalo-Mena The data were analyzed statistically using the Chi-square
district, Bale Zone, Oromia region, south western Ethiopia. test (SPSS statistics 17.0). Differences between parameters
The district is located 555 km far from Addis Ababa, the were tested for significance at probability levels of 0.05 or
capital city of the country. The average annual less.
temperature ranges between 27-33°C. The area has two 
rainy seasons with the main rainy season from March to RESULTS
May and a small rainy season from September to
November. The livestock population of the district Of the total 395 blood samples collected and
comprises about 276,318 cattle,5246 sheep, 55,742 goat, examined, 72 (18.22%) samples were positive for T. evansi.
12, 582 donkey, 2, 452 horses, 9, 465 mule, 34, 957 camel No other Trypanosoma species were detected. Highest
and 36, 946 poultry [8]. trypanosome infection (27.63%) was recorded in age
Study Animals: A total of 395 indigenous breeds of years and 3 to 4 years old camels, respectively. There was
camels (one hump camel) of different ages and of both statistical significant difference (p>0.05) between different
sexes (79 male and 316 female), reared under extensive age  groups  (Table  1).  Out of the total examined camels,
husbandry system were used to determine the prevalence 16 (20.25%) positive cases were males and 56 (17.72%)
of  trypanosomiasis.  The  age of camels was determined cases females. Sex-wise analysis revealed that there was
by interviewing the owners and were grouped as young no statistical significant difference in prevalence (P > 0.05)
(<3 years old), middle (3-4years) and adult (> 4 years old). (Table 2).
Study Design and Sample Size Determination: A cross- DISCUSSION
sectional study design was used to determine the
prevalence of camel trpanosomiasis in purposely selected The overall prevalence of T. evansi infection in
sites of Dalo-Mena district. Simple random sampling was camels was found to be 18.22%. This might be associated
used to select each sampled camel. The desired sample with the season of the study period and sensitivity of the
size was determined based on the expected prevalence of diagnostic techniques used. This result is higher
50% with 95% confidence level and 5% precision and compared with the investigations made by Hussain et al.
calculated by the formula recommended by Thrusfield [9]. [12], Takle and Abebe [13] and Shah et al. [14] who
Sample  Collection  and   Examination  Procedures: in Saudi Arabia, Ethiopia and Pakistan, respectively.
Whole blood samples from 395 camels were collected by The result of this study disagree with previous work
jugular vein puncture into 5 ml ethylene tetra-acetic acid of  Pathak et al.  [15],  7.5% and Tadesse et al. [16] 3.5%,
(EDTA) coated vacutener tubes, kept in cooler box and in Jigijiga which reflects lower prevalence.
transported immediately to the Goba Veterinary clinic It is also disagree with the result of Zeleke and Bekele
laboratory for processing. For wet film technique, a drop [7] (21%) in eastern Ethiopia selected semi-nomadic
of  blood  was placed on a clean glass slide and a cover household, Mohamed [17] (20%) in Dire Dawa,
slip placed on it, allowing the blood to spread as a thin southeastern Ethiopia with a slightly higher prevalence.
layer  of  cells.  This  was  then  examined under In abroad countries various prevalence were reported by
microscope to observe motile trypanosomes. Thin and Pacholek et al. [18] (29%) in Niger, Enwsezor and Sackey
thick blood smears were made, as per method described [5] (28%) in Kenya, Al-rawshed et al. [19] (33%) in Jordan
by Murray et al. [10]. Air dried smears were fixed in and Rami et al. [20] (35.4 and 43.3%) in morocco which
absolute methyl alcohol for 2-3 minutes. The slides were indicates higher prevalence compared to the present
immersed in Giemsa's stain for 20-25 minutes and washed study result. One possible explanation for the lower
with tape water to remove excess stain. After air-drying, prevalence rate detected in this study could be or related
the slides were examined under oil immersion objective to distribution, challenge and density of parasite vector as
lens (100x) for detection and identification of well as vector control management practices [21]. A more
Trypanosoma species based on their morphological plausible explanation for the differences in prevalence rate
characters [11]. could be the different sensitivity of different test methods,
parasitological  examination  results  was  inserted into
group of >4 years, followed by 14.54 and 10.52% in <3
reported 13.2, 10.9, 10% prevalence of T. evansi in camels,
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Tabel 1: Age-wise prevalence of T.evansi infections in camels in the study area
Age No. animals examined No. positive Prevalence (%) Chi-Square (P ) P-value2
<3years 110 16 14.54 15.311 0.000
3-4 years 133 14 10.52
>4 years 152 42 27.63
Total 395 72 18.22
 
Tabel 2: Sex as a determinant and occurrence of T. evansi infection in camels 
Sex No. examined animals No. positives Prevalence (%) Chi-Square (P ) P-value2
Male 79 16 20.25 0.272 0.602
Female 316 56 17.72
Total 395 72 18.22
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Hematopathology and Hematological Parametric Alterations
in Indigenous Cattle Due to Trypanosomosis
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Abstract: Across-sectional study was conducted from September 2010 to January 2011 in Dugda Dawadistrict
of Oromia National Regional State. The objectives of the study were to determine the prevalence of bovine
trypanosomosis, determine the species of trypanosomes and to see the hepatopathological changes, which
affect bovine in and determine PCV values in parasitaemic and non-parasitaemic animals. The methods
employed during the study were parasitological and hematological examination. 384 local Borena cattle breed
were randomly selected from the study population and out of the total cattle, examined 53 (13.8%) cattle were
positive  for  trypanosomes.  The  identified  trypanosomes  species  were  T.  congolese and T. vivax. Out of
53 infected animals 29(54.7%) were infected by T. congolense and 24 (45.3%) were infected by T. vivax.
Comparatively T. congolense was more prevalent than T. vivax. Prevalence of0%, 12.5% and 16.5%
trypanosomiasis was recorded in age groups of < 1, 1-3 and >3 years respectively and those in sexes groupsit
was 12.3% inmale and 14.9% in females. However, the association between the infection rate within different
age and sex groups was statistically insignificant. The mean packed cell volume (PCV) values of parasitaemic
and aparasitaemic animals were 23.79% and 25.66% and over  all mean PCV  value  was  25.41%.  Analysis of
the mean PCV values of parasitaemic and aparasitaemic  animals  showed  statistically  significant difference
(P= 0.004). The present study indicated  that  trypanosomiasis  is  important disease entity in the study area
and therefore attention should be given since it usually produces grave consequences on cattle production.
Key words: Cattle % Dugda Dawa % Hematopathology % PCV % Prevalence % Trypanosomosis 
INTRODUCTION Glossina, the savannah and the reverie are the most
In Ethiopia, trypanosomosis is one of the most grazing and watering. Tsetse flies in Ethiopia are confined
important disease limiting livestock productivity and to the southern and western regions between longitude
agricultural development. Two major transmission 33°E and latitude 5°N and 12°N they infest areas which
methods are mainly by tsetse flies cyclically and biting together amount to  220,000 km . Tsetse  infested  areas
flies mechanically [1]. Trypanosomosis of cattle locally lie-in the low lands and in the river  valleys  of  Abay
known as “Gendi”andis found in many of the National (Blue Nile), Baro, Akobo, Didessa, Ghibe and Omo [3]. 
Regional States (Southern Nations, Amhara, Oromia, Anemia, enlargement of  the superficial lymph nodes,
Beneshangule-Gumuz  and others) of Ethiopia where it lethargy and progressive loss of body condition are the
has been found greatly hindered development. The most major signs of trypanosomosis. Infected animals can
important trypanosomes species affecting livestock in easily be exhausted and lag behind the herd. Breeds can
Ethiopia  are  T. congolense, T. vivax and T. bruceiin be recovered if the nutrition condition is good and the
cattle,  sheep   and   goats;   T.   evansi   in   camels   and infection severity is low [4]. Trypanosomosis can be
T. equiperdum in horses [2, 3]. diagnosed based on either detection of  the parasite by
The epidemiology of  trypanosomes depends on the the light  microscope  (parasitological) or demonstration
distribution of the vectors, the virulence  of  the  parasite of the circulating antibody (serological) in conjunction
and the responses of the host. Of the three groups of with clinical observation [5]. The stained thin blood
important vectors since they inhabit areas settable for
2
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smears afford the best means of identifying species of surface water, irrespective  of  national boundaries [9].
trypanosomes [6]. Diminazeneaceturate and homidium The latter system exposes the animals to cross border
salts are curative drugs that are used in the treatment of contiguous diseases one of  which istrypanosomosis. 
trypanosomosis [5]. 
According to Shemelis et al. [2], the control Study Population and Management:    Animals    from
strategies in trypanosomosis concentrate on vector both sexes and all age groups from tsetse-infested area
control, parasite control with chemotherapy and were selected randomly for the study. Animals were
chemoprophylaxis and use of inherent trypanotolerant maintained  under  traditional  management  system.
trait in some breed of animals.Despite the wide These are comprised of cattle belonging to several
distribution and grater loss due to cattle trypanosomosis owners, were herd together each morning, and looked
in Ethiopia, studies conducted are not enough to since after  by  herds’  men  during  the  day  and  returned  to
they were concentrated only to those areas, which have their  individual   owner’s   homestead  each  evening.
good  transport  facilities  and  laboratories.  This  study They  fed  with  natural  pasture.  During  the  dry season,
is intended to highlight the hematological and they were kept under pastoralist means of herding
hematopathological  investigations in the far southern andtranshumance. 
part of Ethiopia where researchers so far have not
touched. Therefore, the objective of  the present study is Study Design: A cross-sectional study was carried out to
to assess the hematological parameters of cattle infected invstigate this results from indegenous cattle species,
with  trypanosomes andtoassess the current prevalence
in DugdaDawa pastoral area. Sampling Technique and Sample Size: The samples were
MATERIALS AND METHODS A total of 384 cattle were selected from three peasant
Study Area: The study was conducted from September and possible  prevalence  of  bovine  trypanosomosis.
2010 to November 2010 in district of Dugda Dawadistrict. The sample size was determined using the formula stated
The district found in Borena zone of  the Oromia National by [10].
Regional State at 575 kms southeast  of  Addis Ababa.
The climate is semi-arid, which receives average annual Sample Collection and Laboratory Procedure: Blood
rainfall ranging from 500 mm  in the south to over 700 mm samples were obtained by puncturing of the marginal ear3       3
in the north. The rainfall is bimodal 56% of the annual vein with a lanced and collected directly into a capillary
rainfall occurs with long (Ganna) expected from March to tube, which has been  treated with  heparin seated one
May and 27%, the short (Hagayya) from mid-September end  with crystal  seal [11]. The capillary tubes were
to mid-November [1]. Annual mean daily temperature placed in micro haematocrit centrifuge with sealed end
varies from 19ºc to 24ºc with moderate seasonal variation. outer most load the tube symmetrically to ensure good
The Borena pastoral system is dominated savanna balance. After screwing the rotary cover and closing the
vegetation containing mixtures of perennial and woody centrifuge lid, the specimens were  allowed to centrifuge
bush land. The major sources of water are ponds and at 12,000 rpm for five minutes. Tubes were then placed in
deep wells during rainy and dry periods respectively[7]. haematocrit reader and expressed the reading as a
Livestock is an integral part of the Borena people that percentage of packed red cells to the total volume of
serve several purposes as source of food, income whole blood. Animals with PCV < 24% were considered to
generation and social prestige[8]. be anemic.
The livestock  population  is  approximately 1.7
million cattle 2 million sheep and goats, 700,000 camels Parasite Survey: A small quantity of blood sample was
and 64,000 equines [8]. The Borena pastoralists manage taken from the marginal ear vein after pricking the vein
their cattle in a traditional pastoral system. The herd is with the tip. Then the sample was stained with wrights’
split in two groups; “Warra” herd comprising of small and Giemsa to examine the parasites.
number of animals, especially milking cows and calves
which are kept around the olla’s (encampments), whereas Buffy Coat Technique: It was used to examine the
“Forra” herd encompass  the  majority of animals which movement or motility of parasite to identify species of
are driven long distance in search of good pasture and trypanosomes and to increase the concentration of the
taken  using   the   simple  random  sampling  technique.
associations to study  the  hematologic characteristics
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agent in buffy coat. The capillary tube was cut using a probability levels of 0.05 or less.The prevalence rate of
diamond tipped pen 1 mm below the buffy coat to include trypanosome infection was calculated as the number of
the upper most layers of the red blood cells and 3 mm parasitological positive animals as examined by Giemsa
above to include  the plasma. The content of capillary strain of thin blood film and buffy coat method [11]
tube was expressed on to slide, homogenized onto a clean divided by the total number of animals examined at that
glass slide and covered with cover slip. The slide was particular time.
then examined under 40 x objective and 10xeyepieces for
movement of parasite [12]. RESULT
Thin Blood Smear: A  small  drop   of    blood   from The overall prevalence rate of 13.8 % (53/384)
micro-haematocrit capillary tube was applied to a clean (CI=10.104-16.979) of  bovine trypanosomosiswas
slide and spread by using another clean slide at angle of detected in the study period. Trypanosomacongolense
45º. The smear was dried  by  blowing  it in the air and and Trypanosomavivaxwere the only two species
fixed for 2 minutes in ethylene alcohol. It was flood with detected at 7.5% and 6.3% respectively. Mixed infection
Giemsa stain (1:10 solution)  for 30 minutes,drain and was not detected (Table 1). The prevalence of
wash of excess stain using distilled water, allowed it to trypanosomiasisin peasant associations were 18.9%
dry by standing upright on the rack and finally it was (24/127), 13% (15/130) and 11% (14/127) in Hemakinsho,
examined under the microscope (100X) oil immersion Jigesa Nanesa and Burkitumagada respectively. 
objective lens. Animals  examined  were  classified  into three
Data Management and Analysis: Raw data generated for one  year,  between  one  and  three  years   and   above
this study were entered in to Microsoft Excel and the three  years. The maximum  infection rate was recorded in
prevalence of  bovine  trypanosomosis in different age the age group of less than three years (39.1%) and the
and sexgroupswere analyzed by using SPSS 17 software. least was 60.9% recorded  in the age groups greater than
Chi-square was used to compare the prevalence of three years. There was statistically significant variation
trypanosome infection with different variables and to existed between the age groups of examined animals
determine association between variables and the disease. (Table 1).
Data collected on PCV values were analyzed to compare The prevalence of  trypanosomes  infection  were
mean  PCV  values  of  parasitaemic  animals  against  that high in females (14.9%) (CI=9.80-19.16) than in males
of  aparasitaemic  animals.  In  all  cases,  differences (12.3%) (IC=7.27-17.36). But there is no statically
between parameters   were   tested   for   significance   at significant difference  between  the  sex  groups  (P>0.05).
different  age  categories,  these age groups werebelow
Table 1: The relative prevalence of trypanosomosis in the different age categories
Risk factors No of samples No of positive Prevalence (%) Chi square/P value
Age 
< 1 year 24 0 0
1-3 years 160 20 12.5 P  = 15.381; P = 0.0002
> 3 years 200 33 16.5
Sex
Male 163 20 12.3
Female 221 33 14.9 P  = 0.559; P = 0.4452
Body condition 
Good 16 0 0
Medium 307 19 4.9 P  =107.667; P = 0.0042
Poor 61 34 8.9
Total 384 53 13.8
Table 2:Species of trypanosomes Relative proportion of trypanosomes species
Species Number examined Number of infected % infected
T.congolense 384 29 7.5
T.vivax 384 24 6.3
Total 384 53 13.8%
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Table 3:Mean PCV values of parasitaemic and aparasitaemic cattle
Description Number of examined Mean PCV(%) +SE
Aparasitaemic 331 25.66 + 0.29
Parasitaemic 53 23.79 + 0.78
Total 384 25.41  0.28
Body condition of the sampled animal was classified A high T. vivax ratio in cattle is expected where the
in to three categories asgood, medium  and  poor.  In  this palpalisgroup of tsetse flies specially G. fuscipeswhere
study, we found out thatsignificant effects of they are the main or sole vectors [19-22] High prevalence
trypanosomes   were   detected   on   animal  (P <0.05). of  T. congolense may be associated with high number of
The maximum prevalence rate was recorded in animals sevodems  of  T.  congolense  as  compared to T. vivax
with poor body condition scoring (55.7%). Animals with and development of  better immune response to T. vivax
good body condition scores were found to free of the by the infected animal [19, 23, 25- 27]. In addition, the
infection. dominance of T. congolense is believed to be cattle
Hematological Finding: In this study, the mean PCV efficient in  transmission  T. congolense  than  T. vivax
values of both parasitaemic and aparasitaemic animals [20, 28].
were compared. The total mean PCV values of In the present study, higher infection rate was
parasitaemic and aparasitaemic animals were 23.8% and recorded in female animals than males. This  disagrees
25.7% respectively. The overall mean PCV value of the with results reported by Murray et al and Paris et al and
studied animal was 25.4% (CI=24.86-25.95). There was Molalegne et al. [15, 18, 29] that male animals were
statistically significant difference between trypanosomes infected in greater  proportions  than females. The
infections and PCV values changes of the animals possible suggestion for this could be male animals were
(P=0.0003). kept homestead for pastoral purpose so that not getting
DISCUSSION there is no statistically significant difference in the
From the current study, we detected that  the overall Higher infection rate was observed in animals above
prevalence of  trypanosomes in cattle was 13.8%. This is three years of age (16.5%). However, 0% and 12.5%
higher than reports of  [13] in which their finding showed infection rates were recorded for animal of age groups
that  the  results  of   trypanosome  infection   rate  during under a year and between 1-3 years. The difference of
late dry  season at  Badaye  was 8.6%.T. congolense infection rates in the age groups were statistically
contribute  higher  proportion than T. vivax  the  reason significant (P = 15.38 P=0.00).  Higher  prevalence in
for this in cattle at Badaye by Leak [13] may be due to adult animals could be associated with the fact that
contact with riverine species (G. fuscipes) at mechancho animals travel long distance for grazing during draught as
river  which is the only watering point used during late well as harvesting crops to tsetse challenged areas [2, 16],
dry season (January to February). from Ghibe valley  indicated that suckling calves do not
The species of trypanosome identified were go out with their dams but graze at homesteads until they
T.congolense and T. vivax. T. congolense was accounted are weaned. Young animals are also naturally protected to
54.7% of the total infection but T. vivaxcomprises 45.3%. some extent by maternal antibodies [22, 25]. T. congolense
T. congolense was dominant parasite in the study area, infection is a chronic disease, which increases with age
which is in agreement with reports in savannah species of and usually higher in adult animals than young [1, 20].
tsetse reported byMc Dermott et al., Murray et al  and Trypanosome infection and mean PCV value obtained
Muturi  et al. [14-16] who had reported prevalence rates from parasitaemic and aparasitaemic animals has shown
of 37% for T. congolensein Southwest Ethiopia [17] statistically significant difference. This was in agreement
reported an infection   rate  of   58.5%  for  T. congolense, with the previous work in Ghibe, valley, southwest
31.2%  for T. vivax and 3.5% for T. brucei in southwest Ethiopia where treatment was given for animals with PCV
Ethiopia. Different studies [14, 15, 18, 19] reported  a valueof less than 26% and for positive animals The
prevalence rate of 17.2%, 21% and 17.5% in Metekel resulting low PCV value may not solely be due to
district, respectively and the dominant specie was T. trypanosomosis however, the difference inthemeans of
congolense. the  PCV  values  between  parasitaemic and aparasitaemic
exposure to G. morsitans and G. pallidipes, which are
to the valley floors for tsetse contact. In addition to this,
prevalence of trypanosomes on the sex group.
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animals indicated that trypanosomosis involves in 8. Fimmen, H.O., D. Mehlitz, F. Horchiner and E. Korb,
reducing the PCV values in infected animals. Other 1982. Colostral antibodies and Trypanosoma
diseases considered to reduce the PCV values of the congolense infection in Deves. Trypanotolerant
animals in the study area include helminthosis tick borne research and application. GTZ, Germany, 116: 173-187.
diseases and nutritional imbalances. 9. Getachew, A. and J. Yilma, 1996. Trypanosomosis: A
Observation of effect of trypanosomes indicated threat  to cattle  Production in Ethiopia Rev. Med.
higher infection rate record in animals with poor body Vet. 147: 896-902.
condition scores (55.7%) and zero (0 %) in good body 10. Getachew, A., 2005. Trypanosomosis in Ethiopia,
condition. Majority of studied animals were categorized Addis Ababa University, Faculty of Veterinary
under the medium body condition scoring and lower Medicine, Debre Zeit, pp: 18-20.
prevalence rate was recorded (6.7 %). 11. Holland, J.J., K. Spindler, F.  Horodyski,  E.  Grabeu,
CONCLUSION and change, 1980-1991. ILRI, Addis Ababa,
The    major       species       of        trypanosomes     are 12. IRLAD, 1994. Annual Report on Animal Diseases:
T. congolense followed by T. vivax. Infection with Trypanosomosis, Nairobi, Kenya, pp: 45-65.
trypanosomosis negatively affects PCV and body 13. Leak, S.G.A., 1999. Tsetse Biology and Ecology their
condition. Inversely, trypanosome infection causes loss role in the epidemiology of trypanosomosis CAB
of  body weight and production. international. Nairobi, pp: 568.
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Pathological Conditions Causing Organ and Carcass Condemnation and
Their Financial Losses in Cattle Slaughtered in Gondar, Northwest Ethiopia
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Abstract: A cross sectional study was conducted from November 2011 to April 2012 to identify the major
causes of organ and carcass condemnation and to estimate the direct financial losses attributed to the
condemned  organs  and  carcasses  in  cattle  slaughtered  at  Gondar ELFORA abattoir, northwest Ethiopia.
Out  of  the  total  1550  randomly  selected  cattle  subjected  to  antemortem  and   postmortem  examination,
378 (24.4%) and 944 (60.9%) were found to have various types of abnormalities, respectively. From the total
organs and carcasses examined, 532(34.23%) livers, 305(19.68%) lungs, 32(2.06%) hearts, 17(1.1%) kidneys,
16(1.03%) heads, 6(0.39%) tongues and 1(0.06%) carcass were totally condemned while 35 (3.22%)carcasses
were partially condemned from gross abnormalities as unfit for human consumption. Emaciation (43.9%), nasal
discharge (10.58%), branding (16.92%) and lameness (10.05%) were the dominant abnormalities observed during
antemortem examination. Major pathological conditions that caused a total condemnation of organs were
fasciolosis (48.5%), hydatidosis (17.29%), cirrhosis (15.41%), calcification (7.89%), abscess (6.2%), pneumonia
(12.45%), emphysema (10.5%) pericarditis (78.1%), pylonephritis (29.41%), infarcts (23.53%), hydronephrosis
(17.65%),  cysticercosis  (42.85.7%)  and wooden tongue (14.3%). Organ and carcass condemnation rates did
not show significant difference (P>0.05) among age groups. However, there was a statistical significant
difference P<0.05 between body condition groups in organ and carcass condemnation rates. The financial loss
due to edible organ and carcass condemnation was estimated to be 21,565,849 Ethiopian Birr (1,268,579 USD)
per annum. The current study revealed that fasciolosis and hydatidosis were the major causes for condemnation
that lead to huge economic losses. In conclusion, the observation of such a level of abnormalities and
substantial financial loss with condemnation of affected organs warrants the institution of appropriate control
measures.
Key words: Cattle % Financial Loss % Antemortem % Postmortem, ELFORA, Gondar, Ethiopia
INTRODUCTION clinically diseased animals in to the slaughter hall and
Abattoir data can be a source of valuable information if slaughter has been delayed over day and when there is
on the incidence and epidemiology of animal diseases the suspected case [4, 5].
conditions, to know to what extent the public is exposed Each year a significant economic loss results from
to certain zoonotic diseases and estimate the financial mortality, poor weight gain, condemnation of edible
losses incurred through condemnation of affected organs organs and carcasses at slaughter. This production loss
and carcasses [1, 2]. Antemortem and post mortem in  the  livestock  industry  is  estimated   at   more  than
examinations of animals slaughtered in abattoirs give a 900 million USD annually [4]. Apart from this economic
good opportunity to identify the most important diseases loss diseases that occur in livestock have public health
prevalent the animal's source region [3]. The importance impact. This is one of the major impacts and has highly
of antemortem inspection in the abattoir has long been pronounced effect on the large scale abattoirs where there
recognized in an attempt to avoid the introduction of are  large numbers of animal slaughtered and large number
should be done within 24 hours of slaughter and repeated
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of worker present [6]. The final judgment as to be taken made for antemortem and postmortem examination of
with an organ, carcass or part of a carcass is based on the slaughtered animals. Simple random sampling technique
total evidence produced by observation, palpation and was used to select study animals on each visit day.
incision of each organ and carcasses, any ante mortem
signs and the result of any laboratory test [7]. The main Data Collection Procedures: A total of 1550 cattle were
purpose of post mortem examination is to detect and subjected to AMI in the abattoir during the study period.
eliminate abnormalities, including contamination, thus Complete antemortem inspection of the animals was
ensuring that only meat fit for human consumption is carried out shortly prior to slaughter. During the
passed for food [3, 8]. antemortem inspection, the age, sex (all males) and body
In Ethiopia many studies have been undertaken to condition of each individual animal was recorded. Each
identify the major disease condition encountered during animal was enumerated on its body surface before
antemortem and postmortem inspection and to determine slaughter using ink. Inspection of the animals was made
the economic importance of organs and carcass while at rest or in motion for any obvious sign of diseases
condemnation. However, there was no information on the and abnormalities and recorded according to the standard
major causes of organs and carcass condemnation at antemortem inspection procedures [3]. Following the
Gondar ELFORA abattoir. Therefore, the objectives of this judgments passed by FAO [11], animal fit for human
study were to identify the major causes of organs and consumption were allowed for slaughter.
carcass condemnation and estimate the direct financial Before conducting the postmortem examination, the
loss attributed to the condemned organs and carcasses in identification markings done in the antemortem
cattle slaughtered at Gondar ELFORA abattoir, northwest examination were transferred to all organs that are going
Ethiopia. to be examined by postmortem examination. Organs and
MATERIALS AND METHODS visual inspection, palpation and systematic incision of
Study Area:  The  study  was  conducted  from  November Pathological lesions were differentiated and judged
2011 to April 2012 at Gondar ELFORA abattoir in Gondar according to guidelines on meat inspection for developing
town, northwest Ethiopia. It is located at latitude of 12.4 countries [11].
N and longitude of 27.25 E. It receives a mean annual rain
fall of 1000 mm. The average maximum and minimum Assessment of Direct Financial Loss: The annual loss
temperature of the area vary between 22°C-30.7°C and from organ condemnation was assessed by considering
12.3°C-17.1°C, respectively. The human population of the the overall annually slaughtered animal in the abattoir and
town is estimated at 214,000 (CSA, 2008). The livestock retail market price of each organ and carcass. Annual
population in the area comprises of cattle (8,202), goat slaughtered rate was estimated from retrospective abattoir
(22,590), sheep (2,695), horses (1,065) and donkey (9,001). records of the last four years, while retail market price of
The livestock production system in the area is organs was determined from the information collected
predominantly extensive type [9]. from butcheries in Gondar town. The information obtained
Study Animals: The study included 1550 male indigenous formula set by Ogunrinade and Ogunrinade [12].
cattle destined for slaughter at Gondar ELFORA abattoir
from various herds in Gondar and neighboring local areas. Data Analysis: All the data collected during the study
Animals were of different age groups. Based on their period were stored in Microsoft excel spreadsheet for
dental eruption patterns, two conventional age groups statistical analysis and analyzed using Statistical Package
were  formed  as  young-adult  (2  to  6  years)  and  adult for Social Science soft ware version 17.0 to determine
(>6 years) [10]. prevalence and analyze the associations with risk factors.
Study Design and Sample Size Determination: A cross- detected during routine postmortem inspection. Degree of
sectional study design was used to determine the major association between different risk factors and distribution
abnormal conditions of organs and carcasses and to of the abnormalities was determined using Chi square test
estimate the direct financial loss in cattle slaughtered at (P ). A 95% confidence interval was used. P < 0.05 was
Gondar ELFORA abattoir. Each week, five days visit was considered as statistically significant in all cases.
carcasses were collected and examined thoroughly using
each organ and carcass for the presence of abnormalities.
was subjected to mathematical computation using the
The outcome variables were the cases of abnormalities
2
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RESULTS Lung Condemnation: The major gross pathological
Antemortem Inspection: Among the total 1550 cattle pneumonia accounting for 68.2 and 12.45%, respectively
examined, 378 (24.4 %) of them had various types of from the total lungs rejected. The rejection due to other
abnormalities during antemortem inspection. Emaciation causes such as; abscess, pleurisy and emphysema was
(43.9%), branding (16.92%) and nasal discharge (15.34%) 19.34%. There was statistically significant difference
were the major abnormalities observed (Table 1). between (P =4.002; p-value=0.045) between the two age
Postmortem Examination: All animals that had been (Table 4).
examined by antemortem inspection were subjected to
postmortem examination. From the total organs and Heart Condemnation: The causes of heart condemnation
carcasses examined, 532(34.23%) livers, 305(19.68%) were pericarditis, abscess and hydatidosis. Of these,
lungs, 32(2.06%) hearts, 17(1.1%) kidneys, 16(1.03%) pericarditis (78.1%) was the major pathological lesion
heads, 6(0.39%) tongues and 1(0.06%) carcass were encountered. Abscess and hydatidosis accounted for
totally condemned while 35 (3.22%)carcasses were 12.5% (4/32) and 9.4% (3/32) heart condemnation
partially condemned from gross abnormalities as unfit for respectively.  There  was statically significant difference
human consumption. There was no statically significant (P  =4.002; p-value=0.045) between the two age categories
difference (P  = 2.555; p-value=0.110) between the two age and frequencies of heart condemned (Table 5).2
categories and frequencies of organs and or carcasses
condemned based on overall abnormalities (Table 2). Kidney Condemnation: Pyonephritis and hydatidosis
Liver Condemnation: From the total 1550 examined cattle condemnation, accounting for 29.41% each. The rejection
at slaughter, 532 (34.32%) livers were totally condemned rate  due  to  infarcts and hydronephritis were 23.53%
as unfit for human consumption because of various (4/17) and 17.65 % (3/17), respectively in both young adult
abnormalities. Of these condemned livers, fasciolosis was and  adult  cattle. There was statically significant
responsible for 258 (48.5%) liver condemnation followed difference (P =6.346; p-value = 0.012) between the two age
by hydatidosis 92 (17.92%) and cirrhosis 82(15.41%). categories  and  frequencies  of   kidney  condemned
Rejection rate due to calcification, abscess and hepatitis (Table 6).
was 7.89, 6.2 and 4.7%, respectively. There were no
statically significant difference (P = 2.281; p-value 0.131) Carcass Condemnation: The only cause of whole carcass2
between the two age categories and frequencies of liver condemnation   in   the   abattoir   during   the   study
condemned (Table 3). period   was    generalized    calcified    Cysticercus  bovis.
conditions observed in lung were hydatid cyst and
2
categories   and  frequencies  of  lung  condemnation
2
were found to be the major principal causes for kidney
2
Table 1: Proportion of abnormal conditions encountered during antemortem inspection
Abnormal conditions No of animal affected Abnormality percentage
Branding 64 16.92
Blindness 12 3.17
Emaciation 166 43.90
Lameness 38 10.05
Localized swelling 18 4.80
Nasal discharge 58 15.34
Fracture 5 1.32
Rough hair coat 17 4.50
Total 378 100.00
Table 2: Percentage of organs and carcasses of cattle condemned based on age groups(November 2011-April 2012) 
No (%) of organ and carcass condemned
-------------------------------------------------------------------------------------------------------------------------------------------
Age No. of cattle slaughtered Liver Lung Kidney Heart Carcass Tongue Head
Young 219 85(5.48%) 54(3.49%) 6(0.39%) 3(0.19%) 1(0.06%) 6(0.39%)
Adult 1331 447(28.84%) 251(16.19%) 11(0.71%) 29(1.87%) 1(0.06%) 5(0.33%) 10(0.64%)
Total 1550 532(34.32%) 305(19.68%) 17(1.1%) 32(2.06% 1(0.06% 6(0.39%) 16(1.03%
P  = 2.555; p-value=0.110 2
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Table 3: Proportion of causes of liver condemnations based on age categories(November 2011-April 2012)
No(%) of liver condemned
-----------------------------------------------------------------------------------
Cause Young-adult Adult Total
Fasciolosis 41(48.23%) 217(48.54%) 258(48.5%)
Hydatid cyst 17(20%) 75(16.78%) 92(17.29%)
Cirrhosis 9(10.59%) 73(16.33%) 82(15.41%)
Hepatitis 4(4.7%) 21(4.7%) 25(4.7%)
Abscess 10(11.76%) 23(5.14%) 33(6.2%)
Calcification 4(4.7%) 38(8.5%) 42(7.89%)
Total 85(100%) 447(100%) 532(100%)
P = 2.281; p-value 0.1312
Table 4: Proportion of causes of lung condemnation based on age categories (November 2011-April 2012).
No(%) of lungs condemned
-----------------------------------------------------------------------------------
Disease condition Young adult Adult Total
Hydatid cyst 32(59.3%) 176(70.11%) 208(68.2%)
Emphysema 9(16.7%) 23(9.16%) 32(10.5%)
Pneumonia 8(14.8%) 30(11.95%) 38(12.45%)
Pleurisy 1(1.8%) 12(4.8%) 13(4.26%)
Abscess 4(7.4%) 10(3.98%) 14(4.59%)
Total 54(100%) 251(100%) 305(100%)
P =4.002; p-value = 0.0452
Table 5: Proportion of cause of heart condemnation based on age categories
No(%) of heart condemned
-----------------------------------------------------------------------------------
Cause Young adult Adult Total
Pericarditis 2(66.7%) 23(79.31%) 25(78.1%)
Abscess 1(33.3%) 3(10.345%) 4(12.5%)
Hydatid cyst - 3(10.345%) 3(9.4%)
Total 3(100%) 29(100%) 32(100%)
P  =4.002; p-value=0.0452
Table 6: Proportion of cause of kidney condemnation based on age categories
No(%) of kidneys condemned
-----------------------------------------------------------------------------------
Cause Young adult Adult Total
Hydronephritis 1(16.7%) 2(18.1%) 3(17.65%)
Pyonephritis 2(33.3%) 3(27.3%) 5(29.41%)
Infarcts 1(16.7%) 3(27.3%) 4(23.53%)
Hydatid cyst 2(33.3%) 3(27.3%) 5(29.41%)
Total 6(100%) 11(100%) 17(100%)
P =6.346; P-value = 0.012 2
Table 7: Proportion of causes of carcass condemnation based on age categories
No(%) of carcasses condemned
-----------------------------------------------------------------------------------
Cause Young-adult Adult Total
Cysticercus bovis - 1(3.6%) 1(2.8%)
Bruise 4(50%) 27(96.4%) 31(86.1%)
Localized abscess 4(50%) - 4(11.1%)
Total 8(100%) 28(100%) 36(100%)
P = 0.227; p-value=0.5992
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Table 8: Proportion of causes of tongue condemnation based on age categories(November 2011-April 2012) 
No. (%) tongues condemned
-----------------------------------------------------------------------------------
Causes Young-adult Adult Total
Cysticercus bovis 1(100%) 2(33.3%) 3(42.85%)
Wooden tongue - 1(16.7%) 1(14.3%)
Abscess - 3(50%) 3(42.85%)
Total 1(100%) 6(100%) 7(100%)
P = 0.000; p-value= 0.9902
Table 9: Organ and carcass condemnation based on body condition score (BCS)
No(%) of organ and carcass condemned
---------------------------------------------------------------------------------------------------------------------------------------------------------
BCS Slaughtered Cattle Liver Lung Kidney Heart Carcass Tongue Head Total Condemned %
Good 930 144 (15.48%) 160 (17.2%) 10 (1.1%) 18 (1.9%) 23(2.47) 3(0.3%) 4(0.43%) 362 38.92
Medium 447 238(53.24%) 112(25%) 5(1.1%) 10(2.23%) 8 (1.79%) 2(0.4%) 6(1.34%) 381 85.2
Poor 173 150(86.7%) 36(20.8%) 2(1.3%) 4(2.3%) 5(2.9%) 1(0.56%) 6(3.47%) 204 117.92
Total 1550 532(34.32%) 308(19.9%) 17(1.1%) 32(2.1%) 36(2.32%) 6(0.39%) 16(1.03%) 947 61.1
P  =304.466; p-value = 0.0002
Table 10: Findings of the study used in the direct financial loss assessment
Rejection rate of Average annual slaughtered Average price of organs/carcass
Type of organs organs and carcass (%) animals se (per-year) at local market (ETB) Annual loss estimation (ETB)
Liver 34.32 5127 60 10557518.14
Lung 19.68 5127 20 201798.72
Heart 2.06 5127 30 316848.60
Kidney 1.1 5127 30 169191.00
Head 1.03 5127 50 158424.30
Tongue 0.39 5127 30 59985.90
Carcass 5127 90birr/kg 8285893.55
Total Estimated Loss (ETB) 21,565,849.00
From the total examined animals at slaughter, 1(0.06%) difference (P  = 7.278; P- value = 0.007; p<0.05) between
carcass was totally condemned while 4(11.1%) and young-adult (37.5%) and adult (62.5%) in the frequency of
31(86.1%) carcasses affected with localized abscess and head condemnation.
bruises were passed as fit for human consumption after
trimming of the affected parts.  There  was  no  statically Organ and Carcass Condemnation Based on Body
significant difference (P = 0.227; p-value=0.599) between Condition: Based on body condition score, 117.92 %2
the two age categories  and  frequencies  of  carcass (204/173), 85.2% (381/447) and 38.92% (362/930) of organs
condemned (Table 7). and/or  carcass  were totally condemned from poor,
Tongue Condemnation: The causes of tongue While 2.9 % (5/173), 1.79 % (8/447), 2.47 % (23/930) of
condemnation were abscess, Cysticercus bovis and carcasses were partially condemned from poor, medium
wooden tongue which accounted for 42.82, 42.85 and and  good  body  conditioned  animals,  respectively.
14.3%, respectively. There was no statically significant There  was  a  statistical  significant  difference  between
difference  (P =  0.000; p-value= 0.990) between the two the   different    body     condition     scoring   categories2
age categories and frequencies of tongue condemned (P  = 304.466; p-value= 0.000) (Table 9).
(Table 8).
Head Condemnation: Abscess was found to be the only financial loss incurred due to organs and carcass
cause for the head condemnation which accounted for condemnation at Gondar ELFORA abattoir was calculated
1.03% from the total cattle inspected at slaughter during based on the formula set by Ogunrinade and Ogunrinade
the study period. There was statically significant [12].
2
medium and good body conditioned cattle, respectively.
2
Assessment of Direct Financial Loss: The annual direct
African J. Basic & Appl. Sci., 4 (6): 200-208, 2012
205
EL = Esrx X Coy X Roz In the current abattoir survey, 16.64% of the animals'
where:
EL = Annual loss from organ and carcass
condemnation.
Esrk = Mean annual cattle slaughtered Gondar ELFORA
abattoir.
Coy = Average cost of each cattle liver/ lung/ heart/
kidney/ head /tongue and carcass
Roz = Condemnation rates of /liver/ lung/ heart/
kidney/head/ tongue and carcass
Therefore, the annual direct financial loss was
estimated to be 21,565,849 ETB or 1268579 USD per year
(Table 10).
DISCUSSION
The most commonly encountered abnormalities
during antemortem inspection were emaciation branding,
nasal discharge, lameness and localized swelling.
Lameness and localized swelling might be due to trauma
while being driven to market places and during
transportation to the abattoir by inappropriate vehicles.
Hence, in both cases the affected parts were trimmed off
and the rest part of the carcasses was passed as fit for
human consumption. The nasal discharge was most
probably due to stress, immune suppression,
overcrowding in the holding pens of the abattoir, during
transportation and respiratory diseases.
Bruising was observed at a rate of 2.0 % from the
total cattle examined at slaughter. Ezana, [4] reported that
bruising of animals during transport is the major source of
economic loss in Africa and Asia. Loss due to bruising is
more apparent in partially and totally condemned
carcasses [13]. Apart from affecting carcass value,
bruising has also an implication for animal welfare as
excessive use of sticks while driving animals to the
abattoir is greatly responsible for this phenomenon [2, 14].
The  present  findings  indicated that a high number
of  livers  were condemned due to various abnormalities.
Of  these,  fasciolosis and hydatidosis were found to be
the major causes for liver rejection from local market.
Losses from liver condemnation were assumed to occur
since hepatic pathology is associated to infection that
might have public health importance and aesthetic value
[15, 16]. Previous studies have indicated a higher
economic loss resulting from condemnation of edible
organs and carcass due to parasitic causes [14, 17] in
different abattoirs in the country.
liver abnormalities were found to be caused by
fascioliasis. This finding is comparable with the value
reported by Swai and Ulicky, [18] and Abunna et al. [19]
with a prevalence of 14% and 14.04 % in Hai, Tanzania
and Wolaita Sodo, Ethiopia, municipal abattoirs,
respectively. However, this result was higher than the
value reported by Okoli et al. [20] and Kithuka et al. [21]
with a prevalence of 8 and 8.2 %, from Nigeria and Kenya,
respectively.  On  the  other hand, this result was lower
than reports of Phiri [8], Tadelle and Worku, [22] and
Berhe et al. [23] as 37%, 46 % and 46.2% from Kafue in
Zambia, Mekelle and Jimma municipal abattoirs in
Ethiopia, respectively. These differences can be attributed
to the difference in agro-ecological condition and
strategic  control  of  internal  parasites  in  the  areas.
Apart from its veterinary and economic importance
throughout the world, fasciolosis has recently been
shown to be a re-emerging and widespread zoonosis
affecting a number of human populations [24, 25].
Hydatidosis was another leading disease which was
recorded at the abattoir. It affected most of the visceral
organs such as lungs, liver, heart and kidney. The overall
prevalence of hydatidosis was 19.87% which occurred
predominantly in the lungs (67.53%). This finding is
higher than the report of Elmahdi et al. [26], (3%) and
Kebede et al. [27] (15.2%) from Sudan and Wolaita Sodo
abattoirs respectively, but. it is lower than that reported
by Kebede et al. [28]; Getaw et al. [29]; Regassa et al. [30]
and Borji, [31] with a prevalence of 46.8, 48.5, 52.7% and
82% from Debre-Markos,Adama, Hawassa and Greece
respectively.
The present study indicated that 19.68% of lungs
were condemned from the total lungs inspected from
being used as pet food due to pneumonia, emphysema,
hydatid cysts, pleurisy and abscess. From the total lung
rejected, hydatid cyst accounts for 68.2% as a principal
cause of lung condemnation.
Pneumonia is the second important disease for lung
condemnation in this abattoir during the study period.
The prevalence of pneumonia was 2.45%. This finding is
lower than the rejection rate (4.8 and 8.8%) that was
reported  by  Raji et al. [1] in cattle slaughtered at Zaria
and it was higher than that reported (0.14%) in cattle
slaughtered at Zango abattoir [32]. A number of factors
may explain the high prevalence of pneumonic lungs,
including stress factors such as exposure to dust from the
environment or exhaustion during long treks of pastoral
livestock in search of pasture and water and when animals
are taken to livestock markets or abattoirs and parasitism
[7, 15].
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Cysticercosis was the leading cause of total carcass were the major causes of partial and total condemnation
condemnations (0.06 %) during the study This was of organs and carcasses in cattle in the surveyed abattoir
comparable with the value reported by Basem et al. [33], resulting in considerable financial loss in cattle
Rodriguez - Hidalgo [34] and Huggies [35] with a production which remain the most important diseases
prevalence of 1.69, 0.32 and 0.23% from Egypt, Northern warranting serious attention for prevention and control
Ecuador and Swaziland abattoirs respectively. The lower actions. Hence, the current study may be valuable locally
prevalence of bovine cysticercosis in this study might be and nationally by providing data for monitoring disease
attributed to personal awareness and environmental conditions and management practices of animals that
hygiene through proper use latrine which may contribute have public health hazard and aesthetic value.
less contamination of grazing land by human excreta
containing T. saginata eggs that may lead subsequent REFERENCES
reduction of chance of infecting the intermediate host,
cattle.  On  the  contrary  the occurrence of cysticercosis 1. Raji, M.A., S.O. Salami and J.A. Ameh, 2010
in this study 8520/is lower than those reported by Pathological condition and lesions observed in
Abunna  et al.  [36];  Regassa  et al.  [37]; and Garedaghi slaughtered cattle at Zaria abattoir. Journal of Clinical
et al. [38] with an infection rate of 26.3, 13.3 and 3 % from Pathology and Forensic Medicine, 1: 9-12.
Hawassa, Wolaita and Meshkinshahr abattoirs in Ethiopia 2. Cadmus, S.I.B. and H.K. Adesokan, 2009. Causes and
and Iran, respectively. These variations in the reported implications of bovine organs/offal condemnations
prevalence rates may be due to several factors such as in some abattoirs in Western Nigeria. Tropical
variation in the habit of raw meat consumption, awareness Animal Health and Production, 4: 1455-1463.
of patients about the clinical pictures of the disease, 3. Gracey,  J.F.,  D.S.  Collins  and  R.J.  Huey,  1999.
variation in personal and environmental hygiene and Meat Hygiene, 3  edition. W.B. Saunders Company
control measures and eradication programs. Bovine Ltd., pp: 669-678.
cysticercosis has impacts on cattle industry and poses a 4. Ezana, G.W., 2008. Major diseases of export oriented
serious  health  risks  to  the  beef consumers. Therefore, livestock in export abattoirs in /around Ada liben
to reduce the transmission of taeniasis/cysticercosis, Wereda, Debre zeit. DVM thesis, Faculty of
adequate meat inspection, public education to avoid Veterinary Medicine, Haramaya University, Ethiopia.
consumption of raw/undercooked meat, use of latrines 5. Teka, G., 1997. Meat hygiene, principles and methods
and improved standards of human hygiene are of food borne diseases control with special reference
recommended [7]. to Ethiopia. Addis Ababa University, Faculty of
The total financial loss calculated in this study, due Veterinary Medicine Department community Health,
to organs and carcass condemnation was 21,565,849 Ethiopia, pp: 99-113.
ETB/year,  of  which  5,121,873  and 3,251,510 ETB/year 6. Jobre,  Y.,  F.  Lobago,  T.  Roman,  G.  Abebe  and
was  due  to  fasciolosis and hydatidosis, respectively. P.H. Dorchies, 1996. Hydatidosis in three selected
The financial loss encountered due  to  fasciolosis  in  this regions in Ethiopia an assessment trial on its
study is higher than the reports from different parts of prevalence, economic and public health importance
Ethiopia [19, 23, 39]. Likewise, the loss due to hydatidosis Reviewed Medicine Veterinarians, 11: 797-804.
observed in this study is higher than the reports from 7. Benard, L.M., E.N. Hezron and D.K. Esron, 2011.
various parts of the country [27, 30,  40]  and  from  Sudan Slaughter stock abattoir survey of carcasses and
[26]. The difference in the financial loss estimated in organ/offal condemnations in Arusha region,
various abattoir and/or parts of Ethiopia would be due to northern Tanzania. Tropical Animal Health and
the variations in the prevalence of disease, mean annual Production, 43: 857-64.
number of cattle slaughtered in the different abattoirs and 8. Phiri A.M., 2006. Common conditions leading to
also the variation in the retail market price of organs [41]. cattle carcasses and offal condemnations at 3
CONCLUSION zoonotic implications to consumers, Journal of South
The results of the present study revealed that 9. GAO (Gondar Town Agricultural Office, 2011.
fasciolosis, hydatidosis, cysticercosis, abscesses, Weather forecasting and Mentoring Process Annual
pneumonia, pericarditis, hydronephrosis and bruising report, Gondar, Ethiopia, pp: 21-26.
rd
abattoirs in Western Province of Zambia and their
African Veterinary Association, 77: 28-32.
African J. Basic & Appl. Sci., 4 (6): 200-208, 2012
207
10. Pace, J.E. and D.L. Wakeman, 2003. Determining the 20. Okoli,  I.C.,  E.C.  Agoh, G.C. Okoli, G.C. Idemi and
age of cattle by their teeth animal science department D.O. Umesiobi, 2000. Bovine and Caprine Fasciolosis
institute of food and agricultural sciences (IFAS), in Enugu State of Nigeria: Retrospective analysis of
USA: Florida, pp: 11-14. abattoir records (1983- 1997) and six-month
11. FAO, 1994. Manual on meat inspection for prevalence study, Bulletin of Animal Health and
developing countries. Animal and health production Production for Africa, 48: 7-11.
papers food and agriculture organization of the 21. Kithuka,  J.M.,  N.  Maingi  and  F.M. Njeruh, 2002.
United Nations Rome. Italy, pp: 5-9. The  prevalence  and  economic  importance  of
12. Ogunrinade, A. and B.I. Ogunrinade, 1980. Economic bovine Fascioliasis in Kenya: an analysis of abattoir
importance of bovine fasiolosis in Nigeria. Tropical data, Ondestepoort, Journal of Veterinary Research,
Animal Health and Production, 12: 155-160. 69: 255-62.
13. Yifat, D., D. Gedefaw and S. Desie, 2011. Major 22. Tadelle, T. and T. Worku, 2007. The prevalence and
Causes of Organ Condemnation and Financial economic significance of bovine fasciolosis at Jimma,
Significance of Cattle Slaughtered at Gondar Elfora Abattoir, Ethiopia, The Internet Journal of Veterinary
Abattoir,   Northern    Ethiopia,    Global   Veterinaria, Medicine, 3: 15-16.
7: 487-490. 23. Berhe, G., K. Berhane and G. Tadesse, 2009.
14. Jibat, T., 2006. Cause of organ and carcass Prevalence and economic significance of fasciolosis.
condemnation at Asella municipal slaughtered at in cattle in Mekelle area of Ethiopia. Tropical Animal
Debre Zeit HELIMEX abattoir. DVM thesis, Addis Health and Production, 41: 1503-1504.
Ababa University, Faculty of Veterinary Medicine, 24. Esteban, J.G., C.F. Gonzalez, C. Curtale, C. Munoz-
Debre Zeit, Ethiopia, pp: 1-12. Antoli and M.A. Valero 2003. Hyperendemic
15. Radostitis,   O.M.,    C.C.   Gay,   D.C.   Blood  and fascioliasis associated with schistosomaisis in
K.W.  Hencheliff,  2000.   Veterinary   Medicine,  A villages  in  the   Nile   delta   of   Egypt.  The
text  book  of   diseases   of   cattle,   sheep,  goats, American Journal of Tropical Medicine and Hygeine.,
pig  and  horses,  9   ed.  London:   Bailliere  Tindall, 69: 429-437.th
pp: 1378-1383. 25. Mas-Coma, S., M.D. Bargues and M.A. Valero, 2005.
16. Budke, C.M., P. Deplazes and P.R. Torgerson, 2006. Fasciolosis and other plant-borne trematode
Global socio economic impacts of cystic zoonoses.   International   Journal   of  Parasitology,
echinococosis. Emerging infectious Diseases 35: 1255-1278.
Journal, 12: 296-302. 26. Elmahdi,   I.E.,     Q.M.     Ali,     M.M.    Magzoub,
17. Jembere, S., 2002. A study on causes of organ and A.M.  Ibrahim,  M.B.  Saad  and  T.  Romig, 2004.
carcass condemnation in slaughtered cattle at Cystic echinoccosis of livestock and humans in
Nazareth abattoir. DVM thesis. Addis Ababa central Sudan. Annals of Tropical Medicine and
University, Faculty of Veterinary Medicine, Debre Parasitology, 98: 473-479.
Zeit, Ethiopia, pp: 15-22. 27. Kebede, N., 2010. A retrospective survey of bovine
18. Swai, E.S. and E. Ulicky, 2009. An evaluation of the Hydatidosis in three abattoirs of Amhara National
economic losses resulting from condemnation of Regional State, northwestern Ethiopia. Tropical
cattle livers and loss of carcass weight due to Animal Health and Production, 42: 323-325.
fasciolosis: A case study from Hai town abattoir, 28. Kebede, N., A. Abuhay, G. Tilahun and A. Wossene,
Kilimanjaro region, Tanzania. Tanzania. Livestock 2009a. Financial loss estimation, prevalence and
Research for Rural Development, Volume 21, Article characterization  of  hydatidosis  of  cattle
#186. Retrieved October 12, 2012, from slaughtered at DebreMarkos Municipality abattoir,
http://www.lrrd.org/lrrd21/11/swai21186.htm. Ethiopia.  Tropical  Animal  Health  and  Production,
19. Abunna, F., L. Asfaw, B. Megersa and A. Regassa, 41: 1787-1789.
2010. Bovine fasciolosis: Coprological, abattoir 29. Getaw,  A.,  D.  Beyene,  D.  Ayana,  B.  Megersa  and
survey and its economic impact due to liver F. Abunna, 2010. Hydatidosis: prevalence and its
condemnation at Soddo Municipal Abattoir, economic importance in ruminants slaughtered at
Southern Ethiopia. Tropical Animal Health and Adama municipal abattoir, central Oromia, Ethiopia.
Production, 42: 289-292. Acta Tropica, 113: 221-225.
African J. Basic & Appl. Sci., 4 (6): 200-208, 2012
208
30. Regassa, F., A. Molla and J. Bekele, 2010. Study on 37. Regassa,   A.,    F.    Abunna,     A.     Mulugeta   and
the prevalence of cystic Hydatidosis and its B. Megersa, 2009. Major metacestodes in cattle
economic significance in cattle slaughtered at slaughtered at Wolaita Soddo municipal abattoir,
Hawassa Municipal abattoir, Ethiopia. Tropical Southern  Ethiopia:  Prevalence,   Cyst  viability,
Animal Health and Production, 42: 977-984. Organ  distribution  and  Socio-economic
31. Borji, H., M. Azizzadeh and A. Afsai 2011. An implications. Tropical Animal Health and Production,
abattoir-based study of hydatidosis in the dromedary 41: 1495-1502.
(Camelus dromedarius) in Mashhad, Iranian Journal 38. Garedaghi, Y., R.A.P. Saber and S.M. Khosroshahi,
of Helminthology, pp: 1-2. 2012. Prevalence of Bovine Cysticercosis of
32. Clement,  B.J.,  I.J.  Alawa  and  B.L.  Joseph, 2010. A Slaughtered   Cattle   in   Meshkinshahr  Abattoir,
6- years survey of pathological conditions of Iran.  Journal  of  Animal  and  Veterinary  Advances,
slaughtered animals at Zango abattoir in Zaria, 11: 785-788.
Kuduna state, Nigeria. Tropical Animal Health and 39. Bekele, M., H. Tesfaye and Y. Getachew, 2010.
Production, 43: 127-131. Bovine Fasciolosis: Prevalence and its economic loss
33. Basem, R., N. Abdo, S. Amal, M. Sayed, A. Asmaa, due to liver condemnation at Adwa Municipal
A. Hussein, D. Moshen and I. Arafa, 2009. Abattoir, North Ethiopia. Ethiopian Journal of
Occurrence of Cysticercosis in cattle and buffaloes Applied Sciences, 1: 39-47.
and Taenia saginata in man in Assiut Governance of 40. Bekele, J. and B. Butako, 2011. Occurrence and
Egypt. Animal Research Institute, Assiut, Egypt. financial loss assessment of cystic echinococcosis
Dept. of Animal Hygiene and Zoonoses, Fac. Vet. (hydatidosis) in cattle slaughtered at Wolayita Sodo
Medicine, Assiut University, Egypt. municipal abattoir, Southern Ethiopia. Trop. Anim.
34. Rodriguez-Hidalgo, R., 2003. Taeniasis-cysticercosis Health and Prod., 43: 221-228.
in man and animals in the Sierra of Northern Ecuador. 41. M. and H. Hooshyr, 2006. Survey of Echinococcosis
Veterinary Parasitology, 118: 51-60. and Hydatidosis in Kashan Region Central Iran.
35. Huggies, G., 1993. Seroepidermiological study of Iranian Journal of Public Health, 35: 75-81.
Taenia saginata cysticercosis in Swaziland. Research
in Veterinary Sciences, 55: 287-291.
36. Abunna, F., G. Tilahun, K. Bersissa, B. Megersa and
A. Regassa, 2008. Bovine Cysticercosis in Awassa,
Southern Ethiopia: Prevalence, risk factors and cyst
viability, Zoonoses and Public Health, 55: 82-8.
Vol.2, No.4, 287-291 (2012)                                                  Open Journal of Animal Sciences 
doi:10.4236/ojas.2012.24039 
Bovine trypanosomosis: A threat to cattle production 
in Chena district, southwest Ethiopia 
Bizuayehu Alemayehu1, Basaznew Bogale1, Tewodros Fentahun2, Mersha Chanie1 
 
1Departement of Veterinary Paraclinical Studies, Faculty of Veterinary Medicine, University of Gondar, Gondar, Ethiopia; 
kcchou@gordonlifescience.org 
2Departement of Basic Veterinary Science, Faculty of Veterinary Medicine, University of Gondar, Gondar, Ethiopia 
 
Received 21 August 2012; revised 23 September 2012; accepted 30 September 2012 
ABSTRACT 
A cross-sectional study to determine the preva- 
lence of bovine trypanosomosis was carried out 
in Chena district, Kefa zone, southwest Ethiopia 
from September 2010 to January 2011. Blood 
samples were collected from 391 randomly se-
lected local (zebu) breed cattle in three repre-
sentative peasant associations (PAs). The buffy 
coat and Giemsa stained thin blood films ex-
amination techniques were used for parasite 
detection and identification. The packed cell 
volume (PCV) estimation was also conducted. 
From a total of 391 cattle, 6.9% (n = 27) of the 
animals were found positive for trypanosome 
infection. The trypanosome species observed 
across the study animals were T. congolense 
(4.89%), T. vivax (1.54%), and T. b. brucei (0.51%) 
as single infections. The infection rate of T. 
congolense and T. b. brucei varied significantly 
(P < 0.05). The statistical analysis revealed that 
no significant difference (P > 0.05) in infection 
rate was found between male (7.79%) and female 
(5.62%) animals. The prevalence was 2.24% and 
8.29% in young and adult cattle, respectively 
with significant difference (P < 0.05) between 
them. The prevalence rate in good, medium and 
poor body conditioned animals were 7.28%, 
0.78% and 13.39%, respectively with a statistical 
significant difference (P < 0.05) among them. 
The mean PCV of the infected animals (17.56%) 
appeared significantly (P < 0.05) lower than the 
non-infected (25.4%). Even if, the present study 
indicated a low prevalence of bovine trypano-
somosis in the study areas, its impact on pro-
duction and potential transmission to others 
should not be neglected. 
 
Keywords: Bovine; Buffy Coat; Chena; PCV; 
Prevalence; Trypanosomosis 
1. INTRODUCTION 
Domestic livestock in Africa are important as a source 
of protein (milk and meat) to humans, animal traction, 
income (hides) and investment (social security) and ma-
nure for enhancing agricultural (crop) production [1]. 
Bovine trypanosomosis, an important protozoan disease 
caused by the genus Trypanosoma is transmitted through 
bites by different species of Glossina and mechanically 
by a number of biting flies such as Tabanus and Sto-
moxys spp. [2]. Tsetse transmitted African typanosomosis 
is found between latitude 14˚N and 29˚S covering across 
over 37 countries in Africa [3]. It is estimated that 60 
million people and 48 million cattle are at risk of con-
tracting African trypanosomiases [4]. 
Bovine trypanosomosis and its vectors (Glossina spe-
cies) occur in vast areas of the sub-Saharan Africa with 
devastating impact on livestock productivity posing a 
serious threat to the lives and livelihood of entire com-
munities and constitute the greatest single constraint to 
livestock and crop production thereby directly contribut-
ing to hunger, poverty, protein malnutrition and suffering 
of entire communities in Africa [5]. 
Africa trypanosomiasis is responsible for 3 million 
livestock and 55,000 people death annually in agriculture 
and mixed farming [3,6]. Africa looses over 3 million 
cattle and other domestic livestock through deaths caused 
by trypanosomosis every year [1]. The effect of trypano-
somosis is not only the direct losses but also due to the 
indirect losses, which includes exclusion of livestock and 
animal power based on crop production in the overall 
stocked and degraded high lands as consequences of im-
balance land use brought about the presence of tsetse 
flies and the disease trypnosomosis in low land [7]. 
According to Langridge [8] the tsetse flies in Ethiopia 
are confined to the southern and western regions between 
longitudes 33˚E and 38˚E and latitude 5˚N and 12˚N. 
They infest areas which together amount to 97,855 km2 
(8.1% of the land area). Tsetse infested areas lie in the 
lowlands and also in the river valleys of Abay (Blue Nile), 
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Baro, Akobo, Didessa, Ghibe and Omo. 
The most important trypanosome species affecting cat- 
tle in Ethiopia are T. congolense, T. vivax and T. brucei. 
Trypanosomosis in cattle locally referred, as “Gendi” is a 
serious constraint to livestock production in areas of the 
north and southwest Ethiopia at an altitude of below 
2000 m.a.s.l [9]. Although bovine trypanosomosis is 
considered an important livestock disease in Ethiopia, 
there is no information in the literature about the disease 
situation in the study area. Therefore, the objective of the 
current study was to determine the prevalence of bovine 
tryponosomosis and associated risk factors in the study 
area. 
2. MATERIAL AND METHODS 
2.1. Study Area 
A cross-sectional study was conducted from Septem-
ber 2010 to January 2011 to determine the prevalence of 
bovine trypanosomosis in Chena district, Kefa zone, 
southwest Ethiopia in three randomly selected peasant 
associations (PAs) (Gawetata, Buba, and Boba Bela). 
The mean annual rainfall of the district ranges between 
1284 - 1780 mm and covered with different types of 
vegetations. The livestock population of the district is 
estimated as cattle 103,479, sheep 51,234, goat 17,372, 
horse 4169, mule 1109 donkey 34 and poultry 133,059 
[10]. 
2.2. Study Population 
The study animals were local breed cattle (231 males 
and 160 females) kept under small holder extensive 
management system in the study area. The age of ani- 
mals was estimated following description of [11] for 
Zebu cattle. Conventional age categories were made as 
young (1 - 3 years), and adult (>3 years). Body condition 
scores were estimated as per the recommendations of 
Nicholson and Butterworth [12] for evaluating the body 
condition of zebu cattle. The body condition of animals 
was recorded by classifying animals in to three groups as 
good, medium, and poor based on the appearance of ribs 
and dorsal spines. 
2.3. Study Design 
A cross-sectional study design was used to determine 
the prevalence of bovine trypanosomosis. A simple ran-
dom sampling and purposive sampling methods were 
followed to select the study animals and study sites, re-
spectively. The sample size was determined based on the 
expected prevalence of 50% and absolute desired preci-
sion of 5% at 95% confidence level. The desired sample 
size was calculated using the standard formula described 
by Thrusfield [13]. 
2.4. Parasitological Study 
A total of 391 blood samples were collected from 
jugular veins of cattle by sterile sharp needle. Samples 
were collected in clean and dry test tube containing 
EDTA as anticoagulant for blood smear. During blood 
collection the necessary bio-data of each animal was 
recorded. The Buffy coat technique using phase contrast 
microscope was used for the detection of trypanosomes 
in the blood. Species identification was done by mor-
phological examination of trypanosomes on Giemsa 
stained thin blood smears prepared from the positive 
animals and examined under a microscope using the oil 
immersion 100 × objectives [14].  
2.5. Haematological Examination  
Blood samples for PCV were collected from parasi-
taemic and aparasitaemic animals using heparinized 
haemotocrit capillary tubes. The capillary blood was 
centrifuged using microhaematocrit centrifuge and PCV 
of each animal was measured using a microhaematocrit 
reader following the standard procedure described by 
Murray et al. [14]. 
2.6. Data Analysis 
Data on individual animals and parasitological exami- 
nation results was inserted into Ms-excel spread sheet 
program to create a data base and transferred to the SPSS 
soft ware version 17.0 program of the computer before 
analysis. Chi-square was employed to determine preva-
lence on sex, age and body condition basis. Two sample 
t-tests were utilized to compare the mean PCV values of 
the parasitaemic and aparasitaemic animals. Differences 
between parameters were tested for significance at prob-
ability levels of 0.05 or less. 
3. RESULTS AND DISCUSSION 
3.1. Parasitological Findings 
A total of 27 samples of the 391 blood samples exam-
ined were positive for trypanosome infections, repre-
senting 6.9% prevalence. The infection rate of trypano-
somosis was 14.41% (n = 16), 5.43% (n = 10) and 1.04% 
(n = 1) for Gawetata, Buba, and Boba Bela PAs, respec-
tively with a significant difference (P < 0.05) between 
them (Table 1). In assessing the type of trypanosomes 
species observed across the study animals revealed that 
of the 6.9% positive cattle examined, 4.89% were posi-
tive for T. congolense, 1.54%, for T. vivax and 0.51% for 
T. b. brucei. 
The prevalence of trypanosome infection was higher 
for male (8.65%) than for female (4.37%) animals. 
However, statistical significant difference (P > 0.05) was 
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not observed between sexes. The infection rate of try-
panosomosis was 3.37% and 7.94% in young and adult 
cattle, respectively with a statistical significant difference 
(P < 0.05) among age groups (Table 2). With respect to 
body condition score, the prevalence was 1.56%, 3.97% 
and 16.96%, in good, medium and poor score, respec- 
tively with a significant variation (P < 0.05) between 
them (Table 2). 
3.2. Hematological Findings 
The PCV value of all examined cattle ranges from 
10% to 39%. The mean PCV of the infected (17.56%) 
appeared significantly (P < 0.05) lower than the mean 
PCV of non-infected (25.4%) animals.  
The present study had shown the overall prevalence of 
trypanosomosis in the study area was 6.9%. This result 
was lower than the report of Mekuria and Gadissa [15] 
(12.42%) in Metekel and Awi zones of northwest Ethio-  
pia. Variations in prevalence rate had been recorded 
among studied sites. The high prevalence of the disease 
especially at Gawetata and Buba PAs could be due to the 
presence of suitable habitat for the vectors which results 
in high fly density. From the study of Leak et al. [16], it 
was indicated that variation in tsetse density appeared to 
be the main factor for variation in the prevalence of try- 
panosomosis. 
Information from distribution of infection by species 
of trypanosomes showed that infection due to T. congo-
lense was highest in all studied PAs followed by T. vivax 
and least by T. b. brucei. The predominance of T. congo-
lense infection in cattle may be due to the high number 
of serodemes of T. congolense as compared with T. vivax 
and the development of better immune response to T. 
vivax by the infected animal [16]. Likewise, Mekuria and 
Gadissa [15] reported similar species of trypanosomes 
with a high prevalence in Metekel and Awi zones of 
northwest Ethiopia. 
 
Table 1. Trypanosome species identified based on study sites. 
PAs No. examined animals No. infected animals Trypanosomes detected  Prevalence (%) χ2 p-value 
   T.c T.v T.b.b.    
Buba 184 10 6 2 2 5.43  0.05 
Gawetaa 111 16 12 4 - 14.41   
BobaBela 96 1 1 - - 1.04   
Total 391 27 19 6  2(0.51%) 6.96   
T.c = T. congolense, T.v = T. vivax, T. b.b. = T. brucei brucei. 
 
Table 2. The prevalence of trypanosomosis based on different risk factors. 
Risk factors No. examined animals No. positive animals Prevalence (%) χ2 p-value 
Sex      
Male 231 20 8.65 
Female 160 7 4.37 
2.727 0.256 
Total 391 27 6.9   
Age      
Young (<3 years) 89 3 3.37 
Adult (>3 years) 302 24 7.94 
21.289 0.019 
Total 391 27 6.9   
Body condition score      
Good 128 2 1.56 
Medium 151 6 3.97 
Poor 112 19 16.96 
26.838 0.000 
Total 391 27 6.9   
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A higher infection rate was observed in adults than in 
young groups. The lower prevalence in young animals 
compared to adults can be attributed to restricted grazing 
of young animals which tends to reduce their chance of 
contact with the vectors of these disease. Rowlands et al. 
[17], in Ghibe valley indicated that suckling calves do 
not go out with their dams but graze at homesteads until 
they are weaned off. According to Torr et al. [18] tsetse 
flies are attracted significantly more by odor of large 
animals and animals that showed less defensive behavior 
and least by calves. Daya and Abebe [19] have shown an 
effect of age on the prevalence of trypanosome infections 
in cattle where calves are the least infected. The low 
prevalence and incidence of trypanosome infections in 
calves has also been attributed to the protective effect of 
maternal immunity that does not prevent calves from 
becoming infected but mitigates the adverse effect of 
such an infection by reducing the parasitemia to a very 
low, almost undetectable level [20]. 
Though sex prevalence rates revealed a slightly higher 
percentage among the males, statistically there was no 
significant difference in the prevalence rates. Daya and 
Abebe [19] also reported similar results where they ob-
served no significant difference in trypanosome infection 
between males and females. Onyiah [21] and Quadeer et 
al. [22], in separate studies added that no statistically 
significant difference in the prevalence rates of cattle by 
sex. Therefore, they have equal chance of coming in 
contact with the flies and eventually with the disease. In 
contrast to this, Magona et al. [23] reported that males 
had a significant higher prevalence of trypanosomosis 
than females. 
Animals with poor body condition were more associ- 
ated with the disease as compared with animals in good 
body condition. Trypanosomosis causes weight loss (ca- 
chexia), and emaciation is a characteristic sign of try- 
panosomosis [24,25]. 
Regarding the PCV determination (even though other 
disease contribute to the low PCV values), most of the 
parasitemic animals were found to be anaemic compared 
with aparasitemic animals and the difference was sig-
nificant. Such significant difference of PCV values in 
infected and non-infected cattle had been reported by 
several workers [26-28]. They demonstrated that haema- 
tocrit values of infected cattle decreased during the in- 
fection period. This indicated that among others the no- 
table pathogenic effects of mechanically and biologically 
transmitted trypanosomosis. Therefore, trypanosomosis 
may be involved in adversely lowering the PCV value of 
infected animals. 
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Strongyle Nematode Infections of Donkeys and
Mules in and Around Bahirdar, Northwest Ethiopia
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Abstract: A cross-sectional study was carried out from November 2010 to May 2011 to determine the
prevalence of strongyles in donkeys and mules in and around Bahir Dar town, west Gojjam administrative zone,
northwest Ethiopia. Fresh faecal samples were obtained from 384 randomly selected donkeys (n=203) and mules
(n=181). Coprological examination for the detection of strongyle eggs was performed using floatation technique.
The over all prevalence of strongyle infection in both species of animals was 83.85% (322/384). In the two
separate  species;  the  infection  rates  were  85.08%  (181/154)  in  mules  and  82.75%  (168/203) in donkeys.
The infection rates of strongyles were 84.77% and 81.05% in adult and young animals, respectively, while in
male  and  female  animals  the rates were 83.41% and 84.39%, respectively. However, in terms of age and sex,
no significant differences were found between infected animals (P > 0.05). This study suggested that the high
rate of infection with strongyle parasites could contribute to low performance and life expectancy of working
equines in the region.
Key words: Bahir Dar  Coprology  Equine  Strongyles
INTRODUCTION Equines as a mean of transport for men and materials
The equine population of the world is 122.4 million population of the world. They have a prominent position
(40 million donkeys, 15 million mules’ 43.3 million horses in the agricultural systems of many developing countries.
and 24.1million Zebras and Camels) [1]. In the distribution It is suggested that donkeys can play a great role in the
pattern,  98%  of  all  donkeys, 97% of all mules and 60% frame works of food security and social equity of high
of  all  horses  are  found  in  the  developing countries. food  insecure  countries.  In  areas  away from roads,
The  number  of  equines  in  Africa  is  in  the  range of many people use mules and donkeys to transport food
17.6 million comprising 11.6 million donkeys, 2.3 million and other supplies to villages [6, 7]. Long working hours
mules  and  3.7  million horses [1, 2]. The equine and difficult conditions are experienced by donkeys and
population  in  Ethiopia  is  estimated  to  be  7.9 million mules. These animals are often engaged in work for long
(2.75 million horses, 5.02 million donkeys and 0.63 million hours and when get free, they are left to browse and feed
mules) [2, 3]. on garbages. These have the potential to affect negatively
Equids (donkeys, mules and horses) play an their welfare and quality of life [8, 9].
important role as working animals in many parts of the Studies and observations conducted in the last two
world, employed for packing, riding, carting and decades have pinpointed helminth parasites as being a
ploughing. Equine power is vital for both rural and urban major health hazard, limiting the overall performance of
transport system which is cheap and provides the best equines [10, 11]. Equids are hosts to a great number of
alternatives in places where the road network is gastrointestinal parasite species, of which nematodes of
insufficiently developed, the terrain is rugged and the family Strongylidae, commonly called strongyle
mountainous and in the cities where narrow streets nematodes  or  strongyles,  are  the  most  important.
prevent easy delivery of merchandise [4, 5]. These  parasites  are  ubiquitous  and  live as adults in the
provides livelihood to a number of rural and semi-urban
Global Veterinaria, 9 (4): 497-501, 2012
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large intestine of equids. Strongyle nematodes of equids in  and  around  Bahir  Dar  town.  The ages of animals
(horse, donkey and zebra) are classified into the were  determined  using  owners' information and
subfamilies Strongylinae and Cyathostominae, sometimes dentition. Accordingly, animals were categorized as
categorized as large and small strongyles, respectively. young (< 2 years) and adults (> 2 years).
Among the helminthes, large strongyles are most
devastating parasites of equines [12, 13]. These large Study Design: A cross-sectional study design was used
strongyles are cosmopolitans in distribution. Again, of to estimate the prevalence of nematode strongyle
the three strongylus species, Strongylus vulgaris is the infection  in  donkeys   and   mules   in   the   study  area.
most important where, the prevalence of this infection A simple random sampling technique was used to select
with one or more of these parasites approach 100% in study animals. The sample size was determined using the
foals [10, 14]. S. vulgaris and S. edentatus are relatively formula given by Thrusfield [19] with a 50% expected
common and S. equinus seems to have more sporadic prevalence, a 5% desired absolute precision and 95%
distribution.  These  parasites  are  important  because confidence interval.
they migrate in the circulation and vital organs and can
cause  severe  damage  that  is  fatal  in some instances Sampling  and  Coprological  Examination:  A  total  of
[15-17]. 384 faecal samples were collected directly from the rectum
Although donkeys and mules are very common in of each animal using disposable glove and put in air and
Ethiopia, parasite surveys are very scant. The previous water tight sample vials. The collected samples were
investigations were concentrated mainly on few areas of properly labeled with the necessary information and soon
Ethiopia (Debre Zeit, Hawassa and Mekelle) where transported to Bahir Dar Regional Veterinary Laboratory.
donkey sanctuary working worldwide is located and they Samples  were  examined  on  the day of collection or
did not consider epidemiological or ecological aspects of stored  in  a  refrigerator at 4°C for processing next day.
equine strongyloides in the rest of the country. Therefore, The floatation technique was employed to concentrate
determination of the prevalence of equine strongylosis parasite eggs in the faeces and examined microscopically
and asses the risk factors associated with strongyle (10x and 40x) for presence of parasite ova following
infection in and arround Bahir Dar, Western Amhara procedures described previously. Identification of the
National Regional State, Ethiopia is conducted in the eggs was made on the basis of their morphology [20].
present study.
MATERIALS AND METHODS parasitological  examination  results  was  inserted into
Study Area: The present study was conducted from The data were analyzed statistically using the Chi-square
November 2010 to May 2011 to determine the prevalence test (SPSS statistics 17.0). Differences between parameters
of gastrointestinal strongyles in donkeys and mules in were tested for significance at probability levels of 0.05 or
and around Bahir Dar town, Western Amhara Region, less.
northwest Ethiopia. Bahir Dar is located at 11°29'N latitude
and 37° 29'E longitude. It is found at about 570 km RESULTS
northwest of Addis Ababa. The altitude of the area
ranges between 1500-2300 meters above sea level. The Of 384 examined samples, 322 were positive for
area receives a bimodal annual rainfall which ranges strongyle eggs. The overall prevalence for both mules and
between 1200-1600mm. It has the mean annual temperature donkeys was 83.85 %. The infection rates were 85.08%
of 23ºC. The equine population of Bahir Dar and its (181/154) in mules and 82.75% (168/203) in donkeys
surrounding area is estimated to be 8000 equines [18]. without any statistical significant difference in prevalence
Study Animals: The study animals were 384 indigenous The overall infection rate of strongyles was 84.77%
breeds of mules (n=181) and donkeys (n=203) managed and  81.05%  in  adult  and young animals respectively.
under the traditional husbandry system. Animals were The general prevalence in males and females of both
kept mainly for traction power and packing. It comprised species of animals was 83.41% and 84.39%, respectively.
of  different  age  groups and both sexes (211 males and However, in terms of sex, no significant difference was
173  females)  selected  randomly from different localities found between infected animals (P > 0.05) (Table 1).
Data Analysis: Data on individual animals and
Ms-excel  spread  sheet  program  to create a database.
between them (P > 0.05).
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Table 1: Prevalence of nematode strongyles according to species, age and sex of animals
Risk factors No. of examined animals No. of positive animals Prevalence in (%) P-value
Species
Donkeys 203 168 82.75 0.537
Mules 181 154 85.08
Age
Young 95 77 81.05 0.392
Adult 289 245 84.77
Sex
Male 211 176 83.41 0.795
Female 173 146 84.39
DISCUSSION Analysis of data for sex related susceptibility to
The results of the present survey clearly demonstrate among the two groups (P > 0.05) and gender does not
that  strongyle  infections  are  highly prevalent (83.85%) seem to play a role in this regard. This phenomenon is
in the study area. This report is less than reports of also observed by other workers under different
Getachew  et al.  [21]  from  Adaa,  Akaki  and Boset of management and climatic conditions [31].
East  Shewa,  Getachew  et al. [3] again from east shewa Data on age related prevalence indicates no
of 99 and 100% respectively. Naem [22] and Yoseph et al. difference (P>0.05) among various age groups. Similarly
[4] also reported 94.1 and 100% prevalence of strongyle no effect of age for the strongyle infection could be
species from Henan Province of China and East and West detected in other studies [32]. This result disagree with
Shewa zones of Ethiopia respectively. Upjohn et al. [23] works of Chitra et al. [33] who reported that the level of
and Slivinska et al. [24] also added 88.2 and 100% strongyles and Ascarids increased when the donkeys
strongyle parasite prevalences in equines from Lesotho became older, but then decreased. It may be due to the
and Ukraine respectively. This is in line with previous development of age immunity to strongyles and Ascarids
reports from both Ethiopia [25] and other countries of in adult donkeys.
Africa [23] which indicate prevalence rates varying
between 100% (Ethiopia) and 89% (Chad). The overall CONCLUSION
prevalence of strongyle parasites in the present study is
higher than the result reported by Pandey [26] with a The results of the current study indicated that
prevalence of 48%. This may be due to the presence of strongylosis is a prevalent disease in the surveyed area
different geographical and climatic conditions between and is an important health problem of the equines which
the study areas. According to the current study the is speculated to cause heavy economic losses through
prevalence of strongyles in mules was 85% and in low performance and short life expectancy of working
donkeys was 82.7%. Based on this, strongyle infection is equines. These nematode parasites are and will continue
slightly higher in mules than in donkeys but the data to be the most damaging parasite helminthes in the study
analysis showed no statistical significant difference in the area. Equines have crucial importance in the life system of
prevalence of strongyle infections between mules and developing countries especially in Africa, particularly for
donkeys. This result is relatively similar to the reports of transportation. In spite of the invaluable and unlimited
Feseha et al. [28] with a prevalence of100 % in mules and services equines provide man, it is the subject of routine
100% in donkeys in Menagesha. The prevalence of and frequent neglect and maltreatment. Now and for the
strongyle infection in donkeys is in agreement with future, it is within the context of this attitude that the
results  of  Ayele  et al.  [29]  with  a  prevalence  of  87% problems associated with equines have to be examined.
in  donkeys  in  Boset,  Central Shoa, Ethiopia. But,
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Prevalence and Risk Factors of Coccidiosis in Poultry
Farms in and Around Ambo Town, Western Ethiopia
Diriba Oljira, Achenef Melaku and Basaznew Bogale
Faculty of Veterinary Medicine, University of Gondar, Ethiopia
Abstract: A cross sectional study was conducted to determine the prevalence of poultry coccidiosis and to
assess its relationship with different risk factors in and around Ambo town, western Ethiopia from October 2010
to April, 2011. Flotation and McMaster counting techniques were used for qualitative and quantitative studies,
respectively. Out of the total 384 chicken examined, 79 (20.57%) were positive for coccidian parasites.
Statistically significant (P>0.05) difference in the prevalence of coccidiosis was not observed between sex and
age groups of birds. The prevalence was significantly (P<0.05) higher in Bovans (25.10%) than local breeds
(12.41%) of chickens. The mean oocyst count per gram of faeces was 96.4±40.44 SD. The mean oocysts count
per gram of faeces was significantly (P< 0.05) higher in young than adult birds. However, no significant
association (P>0.05) was observed among breed and sex groups. In conclusion, the present study showed that
coccidiosis is an important disease of poultry in the study area and appropriate strategies have to be designed
to reduce the effect of the disease.
Key words: Ambo  Bovans Breed  Coccidiosis  Local Breed  Prevalence
INTRODUCTION MATERIALS AND METHODS
Coccidiosis is an important parasitic disease that Study Area: The study was conducted from October 2010
induces great economic loss particularly in poultry to April, 2011 in poultry farms in and around Ambo town.
industry  all  over  the  word  [1].  It  is  caused by The town is located at 107 km away from Addis Ababa
different species of the genus, Eimeria. In domesticated (the capital) at 8°47’-9°20’ North latitude and 37°32’-38°3’
chickens, at least nine species of Eimeria  have  been East longitude. The altitude of the  area  ranges  from
recognized  [2,  3].  The infection occurs through 1900-2275 metre above sea level. The area receives a
ingestion  of  feed  or  water  contaminated with bimodal rainfall with mean annual rainfall of 1225mm, in
sporulated oocysts [4]. which the long rainy season extends from June to
In  Ethiopia,   the  study   conducted  by  Kinung’hi September, while the short rainy season occurs from
et  al.  [5]  showed  that  coccidiosis  contributes to 8.4 March to May. The mean annual minimum and maximum
and  11.86%  losses  in profit in large and small-scale temperatures are 13.5 and 24.5°C, respectively. Both local
farms, respectively. Losses due to mortality following a and exotic poultry breeds are available in and around
severe outbreak may be devastating and  incidence  rates Ambo town [6].
as high as 80% were sometimes observed in the country
[2]. The prevalence of the disease and associated risk Study  Animals:  The  study  animals  were  Bovans and
factors in and around Ambo town were not well local  breeds    of    chickens    in    poultry    farm   of
addressed yet. Therefore, the objectives of this study Ambo  University   and   owned   by   local   farmers  in
were to determine the prevalence of avian coccidiosis in and  around the  town.  Chickens  were  kept  under
poultry farms and its association with different risk factors backyard   and   semi-intensive   husbandry    system.
in the area. The    study   animals    were   grouped  into   sex  (male
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and   female),    breeds     (Bovans     and     local)    and hundred. The association between the prevalence of the
ages  as  young  (2-8  weeks)  and adult  (above  8 weeks disease and risk factors was assessed by Chi-square,
of age). whereas student t-test was used to  examine  the
Sample Size Determination: Since the  prevalence of samples. A statically significant association between
coccidiosis in chicken in and around Ambo town poultry variables was considered to exist if the computed p value
farm has not been reported, 50% expected prevalence rate was less than 0.05. All statistical analyses were done
was used. In addition, 95% confidence interval and 5% using SPSS statistical software version 17.
desired absolute precision were also used [7]. Therefore,
the total sample size required was 384. RESULTS
Study Design and Methods: A cross sectional study was Prevalence:  Out   of  the  total  384  chickens  examined,
done and both qualitative and quantitative faecal 79  (20.57%)  were   positive    for   coccidian   oocysts.
examinations were conducted. The faecal samples were The prevalence was significantly (P<0.05) higher in
collected directly from the rectum and put in plastic Bovans (25.10%) than local breeds (12.41%) of chickens.
bottles from each chicken and brought to Parasitology Infection rates were 21.43 and 19.38% in female and male
laboratory of the Department of Veterinary Laboratory chickens, respectively. The prevalence rates of 20.66 and
Technology,   Ambo   University   for  examination. 20.35% were also recorded  in  chicken  grouped  under
During sampling age, breed and sex were recorded. the  age category of 2-8 weeks (young) and greater than
Oocysts in each faecal sample of chicken were detected 8 weeks (adult), respectively. However, difference in the
by using flotation technique using saturated Sodium prevalence of coccidiosis in sex and age groups was not
Chloride solution and counting of oocysts was done by statistically significant (P> 0.05) (Table 1).
using McMaster counting technique and was expressed
as per gram of faeces [8, 9]. Quantitative Study: The mean coccidian oocyst count
Data Analysis: The raw data were entered and managed was  no statistical significant (P> 0.05) difference
in Microsoft Excel worksheet and descriptive statistic was between breed and sex groups  whereas  the  mean
utilized to summarize the data. The point prevalence was number of oocysts per gram of which used  litter or
calculated for all data by dividing positive samples by faeces in young was significantly (P< 0.05) higher than
total  number   of   examined   samples   and  multiplied  by adult chickens.
difference in mean oocysts count between positive
was 96.4±40.44 SD per gram  of  faeces.  However,  there
Table 1: The prevalence of poultry coccidiosis in different risk factors
Risk Factors Categories . examined . positive Prevalence (%) Chi Square P value
Breed Bovans 247 62 25.10 6.68 0.003
Local 137 17 12.41
Sex Female 224 48 21.43 0.24 0.62
Male 160 31 19.38
Age Young 271 56 20.66 0.005 0.94
Adult 113 23 20.35
Table 2: Comparison of poultry coccidiosis and mean oocysts count in different risk factors
Risk factors Categories No examined Mean±SD P value
Breed Bovans 62 91.43±38.77 0.364
local 17 104.62±43.32
Sex Female 48 95.83±45.29 0.889
Male 31 98.00±27.41
Age Young 56 111.76±34.68 0.025
Adult 23 81.17±40.91
SD= Standard deviation
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DISCUSSION 2. Gari, G., G Tilahun and Ph. Dorchies, 2008. Study on
Coccidiosis is the most prevalent intestinal parasitic Oromia Regional State, Ethiopia. Intern. J. Poul. Sci.,
disease of poultry worldwide. In this study, the overall 7: 251-256.
prevalence was 20.57%. This result agreed with the 3. Bowman, D., 2009. Georges parasitology for
finding of Ashenafi et al. [10], Alemayehu [11] and Amare veterinarians.  9    ed.   India:   Saunders   Elsevier,
[12]. Moreover, this result was also inline with the finding pp: 2-94.
of Gari et al. [2] who reported a prevalence of 22.58% in 4. Allen, P.C. and R.H. Fetterer, 2002. Recent advances
deep litter system of  exotic  breed  (Rhode  Island  Red) in biology and immunology of Eimeria species and
of  chickens  in  Tiyo  districts,   Arsi   Zone,  Ethiopia. in diagnosis and control of infection with coccidian
The finding of this research was also very close to the parasites of poultry. Cl. Microbiol., 15: 58-65.
finding of Etuk et al. [13] in Nigeria. However, the present 5. Kinung’hi,   S.M.,     T.    Getachew,    M.H.   Hafez,
result disagrees with the finding of Netsanet [14] and W.   Moges,     K.    Moses,     G.     Mathias   and
Mwale and  Masika  [15]  who  reported   a   prevalence  of P.O. Maximillian, 2004. Assessment of economic
coccidiosis 38.5% and 41.43% in Kombolcha (Ethiopia) impact caused by poultry coccidiosis in small and
and  Centane  district   (South   Africa),   respectively. large poultry farms in Debre Zeit, Ethiopia. Intern. J.
This variation in prevalence of the disease may be due to Poult. Sci., 3: 715-718.
epidemiology of coccidian infection and differences in 6. ATMA, 2010. Ambo Town Ministry of Agricultural
management systems of the farms. Office, Annual report, Ambo, Ethiopia.
The prevalence rate of the disease was significantly 7. Thrusfield, M., 2005. Veterinary epidemiology, 2 ed.
(P<0.05) higher in Bovans breed (25.10%) than local UK: Blackwell Science, pp: 178-187.
chickens (12.41%). Higher prevalence in exotic breeds was 8. MAFF (Ministry of Agriculture, Fisheries and Food),
also reported by Gari et al. [2]. This may be related with 1982. Manual of veterinary parasitological laboratory
breed factors. techniques, Technical Bulletin number 18 (2 ) ed.
This study also indicated that the prevalence of London: Her Majesty’s stationary Office, pp: 71-73.
coccidiosis was relatively higher in female (21.43%) than 9. Conway, D.P. and M.E. McKenzie, 2007. Poultry
male (19.43%) chicken. But, it was not statistically coccidiosis diagnostic and testing procedures. 3  ed.
significant (P>0.05). This result agrees with the previous America: Blackwell publishing, pp: 134-165.
studies [2, 11]. Absence of statistically significant 10. Ashenafi H., S. Tadesse, G. Medhin and M. Tibbo,
difference between male and female may be due to equal 2004. Study on coccidiosis of scavenging indigenous
chance of exposure for the parasite infection. chickens in central Ethiopia, Trop. Anim. Health and
The result of current study revealed that the Prod., 36: 693-701.
prevalence  of  coccidiosis  was almost similar in young 11. Alemayehu, T., A. Tekeselassie and S.A. Kassa, 2012.
(2-8weeks) 20.75% and adult (greater than 8 weeks) Prevalence study of poultry coccidosis in small and
20.35% birds. This agreed with report of Julie [16] who large scale farms in Adis Ababa, Ethiopia. Scientific
stated that all ages of poultry are susceptible to infection. Journal of Crop Science, 1: 26-31.
However, the result in this study contrasts with the 12. Amare, A., W. Worku and H. Negussie, 2012.
finding of other researchers. The disease appears to reach Coccidiosis Prevailing in Parent Stocks: A
climax at 5-7 weeks of age and as age exceeded 7 weeks, Comparative Study between Growers and Adult
most birds will develop immunity and increase resistance Layers in Kombolcha Poultry Breeding and
to the disease [3, 17]. Multiplication Center, Ethiopia.  Global  Veterinaria, 8:
In conclusion, the result of this study indicated that 285-291.
coccidiosis is still the most important parasitic disease of 13. Etuk, B., C. Okoli and M. Uko, 2004. Prevalence and
poultry. Good biosecurity measures have to be practiced management issues associated with poultry
to reduce the losses induced by the disease. coccidiosis in Abak, Nigeria.  Intern.  J.  Poult.  Sci.,
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Abstract:  A study  was  conducted  to  identify  the   major   animal   production   and   health  problems  in
Lay-Armacheho district, Northwestern Ethiopia from July 2010 to June 2011. Questionnaire survey and case
observational study methods were carried out for data collection. In the questionnaire survey, 100 livestock
owners were  interviewed.  Respondents confirmed that the most important diseases affecting calves and
heifers were pneumonia (32.48%) and calf diarrhea (23.93%), while trypanosomosis (39.13%), fasciolosis
(30.43%), anthrax (20.65%), lumpy skin disease (11.38%) and mange (11.38%) were common in adult cattle.
Mastitis (4.35%) was also common in cows. Fasciolosis, pasteurellosis and goat pox were regarded as the most
important disease in sheep and goats. Colic was the most important disease followed by respiratory problems
and anthrax in equines. Furthermore, Newcastle disease (92.00%) was considered as the most important disease
in  poultry. A total of 934 diseased animals were diagnosed based on clinical and laboratory examination.
Among  the  diseases  which  were  diagnosed,  fasciolosis (32.45%), gastrointestinal parasitism (14.66%),
anthrax (10.54%), blackleg (9.56%), pasteurellosis (7.91%), lumpy skin disease (5.60%) and trypanosomosis
(2.31%) were the most frequently observed diseases in cattle. In sheep and goats, respiratory problems
(63.45%), fasciolosis (37.80%), gastrointestinal parasitism (24.39%), Orf (21.38%), sheep and goat pox (17.07%)
and  retained  fetal  membranes  (15.17%)  were  commonly  encountered  diseases.  In  equines, strangle
(49.15%), epizootic lymphangitis (32.20%) and eye infection (18.64%) were found to be common diseases.
Results indicated that shortage of animal feeds and livestock health problems are the major constraints for
livestock development in the area. There is a need for expansion of veterinary services, introduction of
alternative animal feed sources and detailed epidemiological study.
Key words: Lay-Armacheho. Livestock  Health problem  Ethiopia
INTRODUCTION In tropical areas, livestock health problems are high
Livestock production constitutes one of the principal humidity, topography structure of sloppy area exposed to
means of achieving improved living standards in many flood so easy to infect soil borne diseases, stress factors,
regions of the developing world. Animal production has drought and poor animal health services [2]. Livestock in
been considered as the main component of agricultural great horn of Africa is vital resource in promoting
development in most parts of sub-Saharan Africa. In development. They provide 20-30% of the Gross Domestic
these  countries  livestock  plays  a crucial role both for Production (GDP) and at the farmer level as much as 70%
the national economy and the livelihood of rural of cash income is generated from livestock [3].
communities.  It  provides  drought  power,  milk  and Ethiopia is known for its high livestock population,
meat,  input  for  crop  production  and soil fertility and being the first in Africa and tenth in the world. The recent
raw material for industry [1]. livestock  population  estimates that the country has
due to environmental factors like high temperature and
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about 44.3 million heads of cattle, 23.6 million sheep and 100 households to be included in the study. All livestock
23.3 million goats [4]. Despite the large number of owned by the sampled households were considered as
livestock in Ethiopia the sector is characterized by low study animals which comprise cattle, goats, sheep,
productivity and, hence, income derived from this sector equines and poultry.
could not impart significant role in the development of the
country’s economy [5]. The low productivity is attributed Data Collection: A detailed and organized questionnaire
to the low genetic potential of indigenous cattle, poor format was designed in an attempt to generate base line
nutrition and reproductive performance, inadequate information related to livestock production with particular
management, high disease incidence and parasite burden emphasis on major livestock health problems; livestock
[6]. Reports of different workers from different parts of the diseases considered as important by farmers and
country indicated that livestock production is constrained measures  taken  by farmers against livestock diseases.
by different factors. However, such information lacks in The questionnaire was framed in such a way that farmers
the present study area. Therefore, the objective of this could give information that are recent and easy to recall
study was to assess the major animal production and and it was filled directly by interviewing randomly
health problems in Lay-Armacheho district, northwestern selected livestock owners from different villages of the
Ethiopia. five PAs. Informal group discussion with animal health
MATERIALS AND METHODS about livestock health problems in the study area.
Study Area: The study was conducted in five selected Case Observational Study: A total of 934 diseased
peasant associations (PAs) of Lay-Armacheho district, animals  which  include  607  cattle,  145  goats, 82 sheep,
northwestern  Ethiopia  from  July  2010  to  June  2011. 59  equines  and  41   poultry   were   examined   in  the
The altitude of the district ranges from 1108-1860 meters Tikil- Dengay veterinary clinic during study period to
above sea  level with irregular topography of mountains, asses and address the most frequently appearing clinical
marshy areas and steeply slope parts. The district has diseases that affect for livestock development. The cases
three agro-climatic zones: lowland (32%), midland (32%) were tentatively diagnosed based on history; clinical
and highland (7%) with one long rainy season that findings and laboratory procedures.
extends from early June to late October with the mean
annual rainfall of 1200-1500 mm and mean temperature of Data Analysis: The data collected in the study was stored
18-28°C. The livestock population of the area includes in the Excel Microsoft and descriptive statistics was
40,056 cattle, 27.814 sheep, 64.785 goats, 2.224 equines, employed to summarize the data.
13.786 chickens and 14.639 traditional, transitional and
modern beehives respectively [2]. RESULTS
Study   Animals:   A   total   of   934   diseased  animals Demographic Features of Respondents: The majority of
(607 cattle,  145  goats, 82 sheep, 59 equines and owned respondents were male (93%) and the rest female (7%).
by  selected  households  and  animals  presented to The maximum and minimum ages were 81 and 17 years.
Tikil-Dengay veterinary clinic having different health Regarding education status, 85% of respondents are
problems during the study periods were considered as illiterate. Respondent’s family size proportion showed that
study animals. All species of animals were local breeds 42.95% and 57.05% have family members less or equal to
kept under traditional management system. The study 15 years of age and greater than 15 years of age
animals were comprised of different age groups and both respectively.
sexes.
Sampling Procedure: In the present survey, 5 PAs the  largest  proportion  of  the  livestock herd, followed
namely: Shumara-lomye, Kerkere-Balegzabher, by goat, sheep, poultry and equines respectively.
Ayenetwoha, Jeha and Adisgaye were selected Castrated ox (27.88%) dominated the most shares of cattle
purposively  based  on accessibility to transport and herd followed by heifer (22.7%). Meawhile, small
agro-ecological differences. From each PA 20 households ruminants flock is composed primarily of female animals
were  randomly  selected  which  then  made  a   total  of representing 59.18% in goats and 52.38% in sheep.
staffs had also been held to generate relevant information
Livestock Herd Size and Composition: Cattle comprise
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Livestock Management: Regarding housing and Majority of respondents argue that there is lack of
breeding, 64.9% of the respondents house their animals
separately in simple shed, which does not protect the
animals from sun/ cold /rain while 35.1% of the
respondent’s house animals (poultry, small ruminants)
with the owners in communal house. Regarding cattle
breeding, 92.59% and 6.1% 1.31% of the respondents use
uncontrolled  natural  breeding   while   1.31%  breed  by
AI service.
Watering: The major sources of water mentioned by
farmers were river (86.34%) followed by temporary wells
(13.66%). There were water shortage from January to May
in the study area.
Feeding: Cereal straws (100%) and natural pasture (95%)
were the most frequently used resources in the study
area. Strove was also significantly used in the area
(76.25%).
Treatment  and Prevention: Regarding to treatment,
82.6% of the peasants use modern treatment and 17.4%
use traditional  treatment  to  cure/   treat   diseased
animals. To prevent and control livestock diseases,
specially infectious  and  parasitic  diseases 58.1%, 1.85%,
0.85% and 39.2% of the respondents vaccinate, slaughter,
quarantine, use other options like deworming or do
nothing, respectively.
Veterinary Service: From the respondents 41.9% have an
access to modern veterinary services and 58.1% have not.
manpower as compare to livestock population of the
district and lack of veterinary clinics in nearby.
Major Diseases of Livestock: Respondents complained
that many infectious, parasitic and miscellaneous diseases
are the major health problems of livestock, which cause
deaths and production loss. They also indicated that the
disease dynamic is aggravated by many factors like feed
shortage, inadequate Veterinary service, season and agro
ecological.
Respondents confirmed that diseases are the main
constraints of their livestock production. The most
prevailing diseases affecting calves and heifers were
pneumonia (32.48%) and calf diarrhea (23.93%), but for
cows trypanosomosis (39.13%), fasciolosis (30.43%),
anthrax (20.65%), mastitis (4.35%) and male cattle was
trypanosomosis (36.59%), fasciolosis (27.64%), lumpy
skin disease (11.38%), anthrax (13.00%) and mange
(11.38%). In addition, sheep were also affected by
fasciolosis (32.39%), pasteurellosis (30.33%) and sheep
pox (27.87%). 
In small ruminants, fasciolosis was regarded as the
mostimportant disease. Pasteurellosis and goat pox were
the second most important diseases in sheep and goats
respectively. Colic was the most important disease
followed by respiratory problems and anthrax in donkeys.
Furthermore, Newcastle disease (92.00%) and lice
infestation (8.00%) were considered as the most important
disease in poultry.
Table 1: The most frequent diseases of cattle mentioned by respondents
Their relative degree of importance
------------------------------------------------------
Disease 1 2 3 Percentage (%) Overall rankst nd rd
Calves
Pneumonia 20 11 7 38(32.48) 1
Calf diarrhea 13 9 6 28(23.93) 2
Pediculosis 6 8 4 18(15.38) 3
Heifers
Fasciolosis 9 11 14 34(45.33) 1
Lumpy skin disease 3 6 8 17(22.67) 2
Anthrax 7 5 1 13(17.33) 3
Mange 2 5 4 11(14.67) 4
Adult cattle
Trypanosomosis 20 11 5 36(39.13) 1
Fasciolosis 17 9 2 28(30.43) 2
Anthrax 6 10 3 19(20.65) 3
Mange 6 8 14(11.38) 4
Lumpy skin disease 7 4 3 14(11.38) 4
Mastitis (cows) 4 4 (4.35) 5
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Table 2: Major diseases of sheep and goats mentioned by respondents
Their relative degree of importance
-------------------------------------------------------
Disease 1 2 3 Percentage (%) Overall rankst nd rd
Fasciolosis 20 12 8 40 (32.39) 1
Pasteurellosis 19 14 4 37(30.33) 2
Sheep pox 15 9 10 34(27.87) 3
Dermatophylosis (goats) 6 4 1 11(9.02) 4
Orf 10 5 2 17(22.08) 5
Tick infestation 2 1 1 4(5.19) 6
Table 3: Major diseases of equines and poultry mentioned by respondents
Their relative degree of importance
--------------------------------------------------------
Disease 1 2 3 Percentage (%) Overall rankst nd rd
Equine
Colic 10 7 2 19(51.35) 1
Respiratory problems 6 4 1 11(29.73) 2
Anthrax 3 2 2 7(18.92) 3
Table 4: Major diseases diagnosed at veterinary clinic
Disease Bovine Caprine Ovine Equine
Anthrax 64(10.54) -
Blackleg 58 (9.56) -
LSD 34(5.60) -
Pasteurellosis 48(7.91) -
Fasciolosis 197(32.45) - 31(37.80)
Mastitis 13(2.14) -
Sheep &Goat Pox - - 14(17.07)
NCD - -
Gi Parasitism 89(14.66) - 20(24.39)
Mange Mites 19(3.13) -
Pediculosis 5(0.82) -
Respiratory Problem 13(2.14) 92(63.45) 17(20.73)
Lamness 49(0.66) -
Bloat 11(1.81) -
Leech 9(1.48) -
Orf - 31(21.38)
Retained Fetal Membrane 12(1.98) 22(15.17)
Dystocia 6(0.99) -
Ringworm 2(0.33) -
Eye Infection 39(0.49) - 11(18.64)
Epizootic Lymphangitis - - 19(32.20)
Strangle - - 29(49.15)
Streptothricosis 6(0.99) -
Trypanosomosis 14(2.31) -
Total 607(64.99) 145(15.52) 82(8.78) 59(6.32)
Case Observational Study: A total of 934 diseased lumpy skin disease (5.60%) and trypanosomiasis (2.31%)
animals  (607 cattle, 145 caprine, 82 ovine, 59 equine and were  the  most  frequently  observed  diseases  in cattle.
41 poultry) were diagnosed based on clinical and In  goats,  respiratory  problem  (63.45%),  orf  (21.38%)
laboratory examinations at district veterinary clinic. and retained fetal membranes (15.17%) were the most
Among the diseases which were diagnosed fasciolosis common diseases while in sheep fasciolosis (37.80%),
(32.45%), gastrointestinal parasitism (14.66%), anthrax gastro intestinal parasite (24.39%) and sheep pox (17.07%)
(10.54%) and blackleg (9.56%), pasteurellosis (7.91%), were most commonly encountered. In equines, strangle
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(49.15%), epizootic lymphangitis (32.20%) and eye of the teeth, feeding of equines with feeds that cannot
infection   (18.64%)  were   commonly  encountered. digested results in an impaction of food material and
Among the diseases which were diagnosed in poultry, heavy infection with intestinal helminthes especially
Newcastle disease (80.48%) and pediculosis (19.52%) strongyles [12].
were the most frequently observed ones.
DISCUSSION
This study    revealed   that   farming   system in animal feeds and livestock health problems are the major
Lay-armacheho district is mixed crop livestock production constraints for livestock development in the area.
system, of which livestock herd is dominated by cattle Based on the above conclusion the following
and goats. Livestock feeding was based on farm feed recommendations are forwarded:
recourses (crop residues or natural pasture). Livestock
plays a great role in the livelihood of the farmers in the There is a need for expansion of veterinary services,
area, which is used as a main source of income (they are introduction of alternative animal feed sources and
‘near-cash’ resources) and as a food source in addition to detailed epidemiological study.
supporting crop production. Despite these advantages, Awareness creation for the local farmers about the
shortage of animal feeds/ grazing land and livestock control of animal diseases is essential.
health  problem are the fore front problems of livestock Further detail study should be done to assess the
development in the area. status of the animals.
You have to mention if there are endemic diseases, Livestock owner need to be introduced with the
why these diseases affect animals and mention the bad basic knowledge of nutritional and animal health
habits leading to spread of disease and the control management.
measures undertaken. Development of proper animal health delivery system
Anthrax and Blackleg were the most important that could be extended to all livestock owner.
diseases mentioned by farmers. The importance of
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Ovine Lungworm Infection: Prevalence, Species Composition and 
Associated Risk Factors in Dessie Zuria District, Northeastern Ethiopia
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Abstract: A cross-sectional study was conducted between October and December 2011 to determine the
prevalence and species composition of lungworms and evaluate the effect of associated risk factors in sheep
in Dessie Zuria district, northeastern Ethiopia. A total of 390 sheep faecal samples were collected and examined
to detect first stage larvae (L ) of lungworms using a modified Baermann technique. The overall prevalence of1
lungworm infection was 43.33% (169/390). Muellerius capillaris, Dictyocaulus filaria and Protostrongylus
rufescens were identified as single and mixed infections. The proportions of infection by M. capillaries, D.
filarial P. rufescens and mixed infection were 26.15, 10.51, 4.61 and 2.05%, respectively. Mixed infections were
formed among M. capillaris and D. filaria. Age-wise infection rate was 50.00 and 36.31% in adults and young
animals, respectively with significant difference (P<0.05) between them. A significant difference (P<0.05) was
also observed in the infection rate between male (36.81%) and female (49.03%) animals. The infection prevalence
in the highland (48.43%) was significantly higher (P<0.05) than midland (38.38%) areas. The result of this study
indicated that lungworms in sheep are common parasites which induce heavy economic loss that needs greater
attention.
Key words: Baermann Technique  Dessie Zuria  Ethiopia  Lungworms  Prevalence
INTRODUCTION and equines, respectively [3]. Different lungworm species
In Ethiopia, sheep are the dominant livestock however, data on the lungworm infections  with  respect
providing up to 63% of cash income and 23% of food to prevalence and species composition is lacking in the
substance value obtained from livestock production. study area. The objective of this study was to identify the
Despite  these,  the  contribution  of   this  subsector to lungworm species and determine their prevalence in
the nation’s  economy is still very low. Endoparasitic sheep.
infection  and  management problems  are  known  to  be
the main factors that affect productivity. The various MATERIALS AND METHODS
species of gastrointestinal and pulmonary nematodes,
trematodes and cestodes are known to be prevalent in Study Area: A cross-sectional study was carried out
Ethiopia [1]. between September and December 2011 in two selected
Lung nematodes are frequently found in sheep and sites representing highland and midland areas of Dessie
it is an important problem for sheep breeders throughout Zuria district, northeastern Ethiopia to identify lungworm
the world. These parasites cause respiratory problems species and determine their prevalence. The altitude of the
such as bronchopneumonia  and  death  in  young  and district is 1700-3800 meters above sea level. The annual
to the economic losses, reduced  weight  gain,  retarded rainfall ranges from 1100-1200 mm and the average
growth and decreased milk production [2]. temperature is between 15°-28C°. It is covered with 45%
Vermineous pneumonia  of  sheep  and goats are highland, 47% midland and 8% lowland areas. The
most  commonly  caused  by  infection  with  D. filarial, livestock population of the district is comprised of 109570
M. capillaris and P. rufescens. Lungworms species like cattle, 164371 sheep, 58493 goats, 31058 equines and
Dictyocaiilus viviparous and D. arnfieldi affect cattle 115102 poultry [4]. 
are reported in sheep from different parts of Ethiopia,
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Study Animals: The study animals included 390 cells. While the others  ovine  lungworms are  devoid  of
indigenous sheep breeds from two agro-ecological areas anterior protoplasmic knob. P. rufescens has a wavy
(highland and midland) that have been kept under outline at the top of its tail and M. capillaries have an
traditional extensive management system. They were of undulating tip and a dorsal spine. 
different age groups and both sexes. The age of animals
was estimated by stage of dentition [5]. Based on this, Data Analysis: The collected data was entered into Ms-
animals  were  categorized  into  2  age  groups  as  young excel spread sheet program to create a database and
(< 1 year old) and adult (>1year old). transferred to the statistical package for social sciences
Sample Collection and Examination Procedures: Chi-square was employed to determine infection rate
Fresh fecal samples were collected from 390 sheep per between risk factors. Differences between parameters
rectum and placed in sampling bottles and transported to were tested for significance at probability levels  of  0.05
the Kombolcha regional veterinary laboratory. During or less.
fecal sample collection, date, owner’s name, site, species,
sex and age of animals were properly recorded. In the RESULTS
laboratory, fresh faeces were subjected to coprological
examination for the detection of L1 larvae using the Out of a total of 390 sheep examined over the study
modified Baermann techniques [6]. About 10 grams of period, 169 (43.33%) were positive for lungworm
faeces were enclosed in double layered  gauze  suspended infections.  First  stage  larvae of M. capillaris (26.15%),
and fixed in a beaker containing water by using a string D. filaria (10.51%) and P. rufescens (4.61%) were
rod. The whole apparatus was stayed for about four hours observed as single and mixed infections. Mixed infections
and then the sediment was examined under the low power were formed between D. filaria and M. capillaries in
microscope (10x). When positive, a drop of 1% iodine 2.05% of sheep (Table 1). There was a significant variation
solution was used to immobilize the larvae for (P<0.05) in the infection rate among the various study
identification of species of lungworm larvae. Larvae were sites. The higher prevalence was recorded in areas with
identified based on morphological characteristics  [2, 7]. high altitude (48.43%) than midland (38.38%) (Table 2).
D. filaria, L1 has a characteristic cuticular knob at the Age-wise lungworm infection rate was significantly higher
anterior extremity and  dark granulation  of the intestinal (P<0.05)  in  adult  sheep  (50%)  as  compared  to younger
(SPSS) software version 17.0 program for analysis.
Table 1: Prevalence of lungworms based on the species of the parasite in the study area
Species of lungworms No. positive animals Prevalence (%)
D. filarial 41 10.51
M. capillaries 102 26.15
P. rufescens 18 4.61
Mixed (M. capillaris & D. filaria) 8 2.05
Total 169 43.33
Table 2: Prevalence of lungworms based on study sites (altitudes)
Site No. animals examined No. positives Prevalence (%) P-value2
Highland 192 93 48.43 4.012 0.045
Midland 198 76 38.38
Total 390 169 43.33
Table 3: Prevalence of lungworms based on age and sex categories
Age and sex No. animals examined No. positives Prevalence (%) P-value2
Age
Young(<1 year) 190 69 36.31 7.43 0.006
Adult (> 1 year) 200 100 50
Sex
Male 182 67 36.81 5.933 0.015
Female 208 102 49.03
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ones (36.31%). The prevalence of lungworm infection another study, 30.9 and 6.7% infection prevalence due to
observed in male animals was 36.81% while in females M. capillaris and D. filaria, respectively, were recorded
49.03%. There was a statistically significant difference from North Shoa, central Ethiopia [17]. These variations in
(P<0.05) between the two sexes (Table 3). morbidity may be due to the differences in climate,
DISCUSSION genetic resistance of breeds.
The present study revealed the presence of M. observed in adult sheep than young (36.31%). This
capillaries, D. filaria and P. rufescens as major finding is not in accordance with Bekele and Abu [10]
respiratory nematodes of sheep in the study area with an who reported that young sheep were found to harbour as
overall infection rate of 43.33%. This finding is closely many lungworms as compared with adult sheep. This
agrees with previous study done by Regassa et al. [8] might be associated with the apparent mobility of the host
with a prevalence of 40.4% in Dessie and Kombolcha to develop acquired immunity, so the adult animals have
districts, northeastern Ethiopia. But lower than reports of the heaviest infection and the highest prevalence [7].
Alemu, et al. [9] in northeast Ethiopia and Bekele and Abu In the current study, higher level of prevalence was
[10] in Tiyo District, South-East Ethiopia with a observed in female animals (49.03%) compared to males
prevalence of 53.6 and 57.1%. respectively. However, it is (36.81%). The result is in agreement with previous study
higher than that of Addis et al. [11] and Weldesenebet done by Alemu et al. [9]. This difference in prevalence
and Mohamed (12) with 33.83% prevalence at Gondar and between female and male animal could be due to the fact
26.7% at Jimma, respectively. These differences might be that the resistance to infection is abrogated at the time of
due to the method used for the detection of the larvae, or parturition and during early lactation. This periparturient
difference in the study area of topography, which has relaxation of resistance results in the female’s inability to
conducive environment for the survival of larvae and expel adult worms [18] which cause higher level of larval
intermediate hosts, slug or snails and also the nutritional detection.
status of sheep in respective study area which can In the present study the prevalence of lungworm
influence the larvae of immunity to be infested by infection was seen to increase with altitude. This result is
lungworm. in agreement with the report of Alemu et al. [9]. This
With regard to the species of lungworms, it was might be due to the effect of altitude is attributable to
observed that M. capillaries were the predominant climatic parameters. That is the survival and development
species  in  the  study  area  followed  by  D.  filaria  and of lungworm larvae is favoured by low moisture content
P. rufescens. This finding is supported by Sissay [13] in and high humidity [7].
Bahirdar and Mezgebu [14] in Addis Ababa. In contrast From the results of this study, it can be concluded
to  the  present  findings,  Alemu  et  al.  [9]  reported that that the infections caused by lungworms are significantly
D. filaria was the most prevalent in their survey. The common in the study area and are important health
possible explanation for the predominance of M. problems of sheep which is speculated to cause heavy
capillaris in the study area might be attributed to the economic loss. Emphasis should be given towards
presence of favourable environmental conditions for the improving the overall health and nutritional conditions of
breeding and development of the snail intermediate hosts animals.
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Helminth Parasites in Small Ruminants:
Prevalence, Species Composition and Associated
Risk Factors in and Around Mekelle Town, Northern Ethiopia
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Faculty of Veterinary Medicine, University of Gondar, Gondar, Ethiopia
Abstract: A cross sectional study was conducted from November 2011 to March 2012 to determine the
prevalence of gastrointestinal (GI) helminth infections and associated risk factors in sheep and goats in and
around  Mekelle  town,  northern  Ethiopia.  A  total  of  390 small  ruminants'  faecal  samples (240 sheep and
150  goats) were collected and examined using standard parasitological procedures. The study revealed that
the overall prevalence of helminthiasis was 56.25% and 35.33% in sheep and goats, respectively. A statistically
significant  difference  (p<0.05)  was  found  in  prevalence  between  sheep  and  goats. Strongyles were the
most  prevalent  parasites  encountered  in  the  study  area  followed  by  Trichuris  spp. Sex and body
condition of the animals were shown to have association with prevalence and significant difference (p<0.05)
was also found. A statistical significant difference was not observed (p>0.05) in prevalence with age of animals.
Potential risk factors for the occurrence of the disease should be considered in designing strategic anthelmintic
treatment.
Key words: Helminthes % Prevalence % Small Ruminants % Mekelle % Ethiopia
INTRODUCTION in food intake, lower weight gains, lower milk production,
Ethiopia possesses the highest number of livestock animals [3].
population in Africa. Sheep and goats are among the Although quantitative data on direct and indirect
major economically important livestock in Ethiopia; in losses due to helminth parasites in small ruminants in
which there are 23.62 million sheep and 23.33 million Ethiopia is scanty. Available information indicates that
goats, playing an important role in the livelihood of the parasites occur in all ecological zones and production
resource poor farmers and provide a vast range of systems and economic losses may be high due to both
products and services such as meat, milk, skin, hair, clinical chronic and sub clinical infections [4]. However,
horns, bones, manure and urine, security, gifts, religious in the study area there was no detailed recent study on
rituals and medicine [1]. the prevalence of these parasites. Therefore, the objective
Parasitism is of supreme importance  in  many  parts of the current study was to determine the prevalence of
of the world and still a serious threat to the livestock gastrointestinal helminth parasites and associated risk
economy worldwide [2]. Gastrointestinal helminthes factors in small ruminants.
infections  are  a  worldwide  problem   for   both  small
and large  scale  farmers,  but   their   impact   is   greater MATERIALS AND METHODS
in sub-Saharan Africa in general and Ethiopia in particular
due to factors suitable for diversified hosts and parasite Study Area: A cross sectional study  was  conducted
species. Economic losses are caused by lowered fertility, from November 2011 to March 2012 to determine the
reduced work capacity, involuntary culling and reduction prevalence of GI helminth parasites in and around Mekelle
treatment losses and mortality in heavily parasitized
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town,  northern  Ethiopia.  Mekelle  is  located 30° 32’N, test was used to measure statistical significance of the
39° 78’E, at 783 km North of Addis Ababa. The area has result. P-value less than 0.05 were considered as
an average altitude of 2135 m.a.s.l. and with a range of significant.
temperature between 11.4°C-26.73°C. The annual rain fall
ranges between 579-650 mm and has bimodal rain fall with RESULTS
a short rainy season occurring from March to May and
long rainy season from June to August followed by the Out of the total 390 examined faecal samples, 188
dry season from September to February [5]. (48.21%) were positive for GI helminthes eggs in both
Study Animals: The study animals were local breeds of (56.25%) than goats (35.33%) with a statistical significant
small ruminants (sheep= 240 and goat=150) managed difference (P =16.75, p<0.05) between them. The identified
under semi-intensive and extensive husbandry system. helminth parasites were of strongyles, Fasciola spp.,
Animals were composed of different age and body Paramphistomum spp., Trichuris spp. and Moniezia spp.
condition groups and both sexes. The age of animals was as single and mixed infections (Table 1).
determined  based  on  dental  eruption pattern [6]. From 240 sheep examined for GIT helminth parasites
Animals  up  to  6 months of age were considered as 135(56.25%) were infected with at least one species of
young  and  those  greater  than  6 months  were  adult. helminth parasite and 68(50.37%) were infected with two
The body condition score was determined according to or more species. Out of the total 150 examined goats,
Kripali et al. [7] and were grouped as poor, medium and 53(35.33%) were infected with at least one species while
good. 19(35.84%) were infected with two or more species of GI
Study Design and Sample Size Determination: A cross Among age groups, higher prevalence (54.90%) was
sectional study design was used to determine the observed in young animals than adults (45.83%). Younger
prevalence of GI helminthes of small ruminants in and animals tend to be more susceptible to helminthiasis as
around Mekelle town based on coprological examination. compared to adults. However, the difference in prevalence
Simple random sampling technique was used to select between the two age groups was not statically significant
study animals. Age, sex, species and body condition (P =2.481 and p>0.05) (Table 2).
score were considered as risk factors for the occurrence of The higher prevalence of GI helminth infection was
helminth infections in small ruminants. The sample size observed in female animals (53.35%) compared to males
was calculated according to Thrusfield [8] using 50% (34.58%).  The  difference   was   statistically  significant
expected prevalence with 5% absolute precision at 95% (P = 10.965 and p<0.05). The higher prevalence of
confidence interval. helminthiasis was observed in poor body condition
Sample   Collection    and   Examination  Procedures: (35.63%) body conditioned animals. There was a
Fecal samples were collected from 390 small ruminants statistical significant difference (P =66.080 and p<0.05)
(240 sheep and 150 goats) per rectum using gloved between different body condition scores (Table 2).
fingers, put in sampling bottles containing 10% formalin
and labeled. The age, body condition, sex and species DISCUSSION
were recorded. Finally samples were transported to
Mekelle Veterinary Regional Laboratory for laboratory The present study revealed the existence of GI
analysis. In the laboratory, preserved fecal samples were helminth parasites with an overall prevalence of 48.21% in
examined for detection of helminth eggs using standard small ruminants. This finding is lower than the results of
procedures of flotation and sedimentation methods and previous surveys in sheep and goats [10-14] in different
were identified based on their colour, shape and contents parts of Ethiopia. This deference could be due to the
as described by Soulsby [9]. existence of unfavorable climatic or environmental factors
Data Analysis: The data was entered and managed in of infective larval stage of most helminths [15, 16].
excel worksheet and the analysis was conducted using Furthermore, management system of animals could also
SPSS  statistical  soft ware version 17.0. Chi-square (P ) contribute in the difference of the prevalence [12].2
species of animals. The prevalence was higher in sheep
2
helminthes (Table 1).
2
2 
animals (97.77%) compared to medium (60.71%) and good
2
that could support prolonged survival and development
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Table 1: Prevalence of GIT helminth parasites based on species of animals and species of parasites
Species Examined No. Infected No. Strongyle Fasciolla Paramphistomum Trichuris Monezia Mixed infection
Sheep 240 135 (56.25%) 76 (56.29%) 38 (28.14%) 20 (14.81%) 53 (39.25%) 21 (15.55%) 68 (50.37%)
Goat 150 53 (35.33%) 24 (45.28%) 11 (20.75%) 5 (9.43%) 24 (45.28%) 8 (15.09%) 19 (35.84%)
Table 2: Prevalence of small ruminant helminthiasis based on risk factors
Risk factors No. examined No. infected (%) P P-value2
Sex
Male 107 37 (34.58%) 10.965 0.001
Female 283 151 (53.35%)
Total 390 188 (48.2%)
Age
Young (up to 6 month) 102 56 (54.90%) 2.481 0.115
Adults (>6 month) 288 132 (45.83%)
Total 390 188 (48.2%)
Body condition
Good 261 93 (35.63%) 66.080 0.000
Medium 84 51 (60.71 %)
Poor 45 44 (97.77%)
Total 390 188 (48.2%)
In the present study, a higher prevalence of GI are highly susceptible due to immunological immaturity
helminth parasites was observed in sheep than in goats and immunological unresponsiveness. Urquhart et al.
which is in agreement with the work of Tekly [17] in [22], Taswar et al. [28] and Dagnachew et al. [21] have
Ethiopia and elsewhere in the world [18, 19]. This is documented that adult and old animals develop acquired
assumed to be due to the grazing habit of sheep where immunity against helminth infections as they get mature
they graze closer to the ground fostering opportunity of due to repeated exposure and this will help expel the
exposure to parasites. However, it is in contrary to other parasite before it establishes itself in the GIT. On the
reports [10, 12] in western and eastern parts of Ethiopia contrary, there are instances where younger animals were
and abroad [20]. In this regard, beside the grazing habit of reported to be resistant to parasitic infection [27].
the sheep, the communal grazing area of sheep and goats Female animals showed a higher infection rates than
practiced in the study area could put the goats in a risk of males with a significant difference between them. It is
acquiring the infection from sheep [21]. Furthermore, it is assumed that sex is a determinant factor influencing
assumed that sheep do have a considerably higher prevalence of parasitism [29] and females are more prone
immunological response to gastrointestinal parasites to parasitism during pregnancy and per-parturient period
compared with that of goats [22]. due to stress and decreased immune status [22].
In this study, a significant difference was observed Dagnachew et al. [21] reported a higher prevalence of
in helminth infection in relation to body condition where helminth infection in females.
a higher  prevalence  of  helminthiasis  was  recorded  in The coprological investigation in the present study
poor body condition animals compared to other groups. revealed the presence of Strognyles, Trichuris spp.,
This agrees with Keyyu et al. [20]. This poor body Fasciola spp., Paraphistomum spp. and Monezia spp. as
condition might be due to malnutrition, other concurrent single  and  mixed  infections  in both sheep and goats.
disease or the current parasitic infection which lead to The helminths found in this study have also been
poor immunological response to infective stage of the reported  previously   in   other   parts   of   the  country
parasites. [12, 14, 21] and abroad [18, 25, 30]. Among the recorded
In the present study, animals with young age seems helminthes, in the currrent study, the nematodes account
to have higher prevalence of helimenthiasis, which could the highest followed by trematodes and the least were
be related to their higher susceptibility to infection than cestodes. This finding is in agreement with other studies
adults but it is not statically significant. This is in [14].
agreement with reports in Ethiopia [12, 21] and elsewhere The current study has shown the presence of mixed
in the world [20, 23-25]. A number of authors have infection characterized by the presence of two or more
demonstrated an increased prevalence in young age [26]. helminth parasites both in sheep and goats which agrees
Asanji and Williams [27] also stated that young animals with   the   findings   of   other   researchers  in the country
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[10, 12-14] and elsewhere [18, 19, 25, 30]. These Mixed 10. Abebe, W. and G. Esayas, 2001. Survey on ovine and
infections have been suggested to be an important cause caprine gastro-intestinal helminthosis in eastern part
of morbidity and loss of production in sheep and goats of Ethiopia during the dry season of the year. Revue
[14]. Moreover, the presence of interaction and Vet. Med., 152: 379-384.
compromization of the immune system of the host by 11. Sisay, M.M., A. Uggla and P.J. Waller, 2007.
mixed  infections described increase in their susceptibility Prevalence and seasonal incidence of nematode
to other diseases or parasites [31]. parasites  and  fluke  infections  of  sheep  and  goats
CONCLUSION 39: 521-531.
The present study showed that helminthiasis of small Epidemiology of gastrointestinal parasites of
ruminants is prevalent disease in the area affecting the ruminants in Western Oromia, Ethiopia. Int. J. Appl.
well being of the animals. Potential risk factors for the Res. Vet. Med., 4: 51-57.
occurrence of the disease should be considered in 13. Tefera, M., G. Batu and M. Bitew, 2011. Prevalence of
designing strategic anthelmintic treatment. Gastrointestinal Parasites of Sheep and Goats in and
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A cross-sectional study was conducted in and around Dire Dawa Provisional Administrative Council 
(DDPAC) from November, 2011 to March, 2012 to determine the seroprevalence of contagious caprine 
pleuropneumonia (CCPP) and to assess risk factors associated with seropositivity. In this study, 244 
sera were collected from goats and subjected to complement fixation test. Out of the total sera tested, 
12 (4.92%) were positive for CCPP. The seroprevalence of CCPP was significantly (P < 0.05) higher in 
adult (7.38%) than in young (1.05%) goats. There was non-significant variation with regards to the risk 
involvement of she-goat (4.67%) and buck (5.32%) in the flock, irrespective to the low and mid agro-
climatic zones. Husbandry practices were found to play a significant role on the seroprevalence of 
CCPP as revealed in semi-intensive (13.64%) than in extensive (4.05%) husbandry system. Moreover, 
higher seroprevalence in large flock established significant contagiousness than in small flock size. In 
conclusion, this study indicated that CCPP is still prevalent in DDPAC region of Eastern Ethiopia, which 
may underlines the importance of further studies and implementation of appropriate preventive and 
control measures. 
 
Key words: Contagious caprine pleuropneumonia (CCPP), Dire Dawa, complement fixation test (CFT), serum, 
risk factors. 
 
 
INTRODUCTION 
 
In Ethiopia, the livestock sub-sector accounts for about 
40% of the annual gross domestic product, 16% of the 
gross domestic product and generates an estimated 31% 
of the total agricultural employment. With the 
establishment of modern export abattoirs, the annual sale 
for goat meat has increased significantly (LHAU, 2003). 
However, one major constraint to export fresh goat meat 
from a contagious caprine pleuropneumonia (CCPP) 
affected country is the requirements for an international 
sanitary certificate at testing (OIE, 2004). 
Goats are among the major economically important 
livestock in Ethiopia. There are about 23.33 million  goats 
in  the  country  (CSA,  2004).  Farmers  and  pastoralists  
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depend on small ruminants for much of their livelihood 
often to a greater extent than cattle, because goats are 
generally owned by the poor sector of the community. 
The short generation interval coupled with high frequency 
of multiple births allows for rapid increase in animal 
numbers (Yami and Merkel, 2008). 
CCPP is one of the most severe infectious diseases of 
goats, causing major economic losses in goat farming in 
Africa and Asia where it is endemic (CFSPH, 2008). 
Considerable losses occur frequently as a result of 
outbreaks. Many Mycoplasma species were frequently 
infecting goat’s and sheep’s lungs by inducing 
pleuropneumonia (Jones and Woods, 1998). CCPP is a 
disease which is caused by Mycoplasma capricolum 
subsp. capripneumoniae, which was previously known by 
strain name of its species, F38 (Leach et al., 1993). 
In Ethiopia, CCPP was reported in most of the goat 
rearing areas  namely  Afar,  Borana,  Omo  Valley,  West  
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Gojjam, and in the lowlands of Tigray (Yigezu et al., 
2004; APHRD, 2010). The information available on the 
current prevalence of the disease in and around Dire 
Dawa Provisional Administrative Council (DDPAC) was 
scarce and the present study recorded the prevalence of 
CCPP in the area and indicated some risk factors that 
may favour the occurrence and transmission of the 
disease. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
The study was conducted in DDPAC which is situated in the 
eastern part of Ethiopia about 515 km East of Addis Ababa. The 
area is located between 9°27’ and 9°49’ north latitude and 41°38 
and 42° 19’ east longitudes. The rainfall pattern of the area is 
characterized by short rainy season from March to May and long 
rainy season from July to September. The dry season extends from 
October to January. The mean annual rainfall in the study area 
varies from 550 to 850 mm. The monthly mean maximum and 
minimum temperature ranges from 28.19 to 34.6°C and 14.5 to 
21.6°C, respectively. The area has two agro-ecological zones, the 
lowland (below 1500 m above sea level) and midland (1500 to 2000 
m above sea level) (DDPAC-AB, 2008). 
 
 
Study animals 
 
The study was conducted on goats of local breed which were found 
in Dire Dawa and in eleven peasant associations. The main 
husbandry system includes extensive type in which animals were 
allowed to graze freely day time and kept in poorly constructed 
house at night. Some semi-intensive type of husbandry system was 
also practiced. In this case, animals were offered some nutritional 
supplement and kept usually in-door environment. 
 
 
Sampling frame and sample size determination 
 
A total of 244 goats were selected by systematic random sampling 
method. The sample size was calculated according to Thrusfield 
(1995) by considering 10.88% expected prevalence (Matiase, 
2009), 95% confidence interval with a 5% desired absolute 
precision, thus, the calculated sample size was 149. However, 
additional 95 samples were included to increase the accuracy and 
hence a total of 244 animals were examined. 
 
 
Study design and sampling 
 
A cross-sectional study was conducted to determine prevalence of 
CCPP in and around DDPAC. Blood sample collections were 
carried out in randomly selected flock in the area. Age, sex, 
husbandry system, agro-climate and flock size of the area were 
recorded in the study during sample collection. Age of the animals 
was determined based on owners information and dental eruption 
and were categorized into two groups as age group ≤ 2 years 
(young), age group >2 years (adult). Goat flock sizes were 
categorized as ≤ 20 goats (small flock size) and >20 as large flock 
size. 
Blood samples were collected from 244 goats by using sterile 
plain vaccutainer tube and needles. The collected blood was 
allowed to stand in a slant position to clot for 2 h. At room 
temperature, the sample was centrifuged at 300 × g for 3 min. The 
serum  was  transferred  to   a   sterile   tube   with   rubber   stopper 
 
 
 
 
and stored at a temperature below 0°C till transported to the Dire 
Dawa Regional Veterinary Laboratory. 
 
 
Serological test 
 
The samples were tested using complement fixation test (CFT) 
according to standard test procedure (OIE, 2008) at the Dire Dawa 
Regional Veterinary Laboratory, Ethiopia. Briefly, collected sera 
were decomplemented in a water-bath at 58°C for 30 min. Then, 25 
µl of veronal buffer was dispensed to each well of a U-bottomed 
micro-plate, and 1/5 diluted sera were added to first column and 
diluted serially in two-fold dilutions (1/10, 1/20, …, 1/160). A 25 µl 
aliquot of antigen was added to each well with 25µl of complement, 
which was agitated and incubated for 45 min at 37°C. Finally, 25 µl 
of sensitised sheep red blood cells (RBC + haemolysin) was added, 
mixed well and incubated at 37°C for 45 min and kept at 4°C for 1 h 
to allow the unlysed cells to settle. More than 50% haemolysis was 
considered as positive (OIE, 2004). 
 
 
Data analysis 
 
The collected data was analyzed through Microsoft excel spread 
sheet program by using SPSS version 17 software. The 
seroprevalence was calculated by dividing the number of CFT 
positive animals by the total number of animal tested. Fisher’s exact 
test was utilized to measure the association between risk factors 
confidence level was held at 95%. 
 
 
RESULTS 
 
Out of 244 collected sera subjected for CFT, 12 (4.92%) 
were found positive (more than 50% haemolysis). 
Minimum seroprevalence of 1.05% was recorded in 
young goats, while, significantly higher (7.38%) 
seroprevalence was obtained in adult goats. The 
prevalence of the disease in buck and goat was 4.67 and 
5.32%, respectively. The CCPP was more prevalent 
(5.85%) in lowland areas indicating high risk factor 
involvement as compared to in midland agro-climatic 
zone (1.79%) but it was not statistically significant. On the 
other hand, seroprevalence of 13.64% in semi-intensive 
and 4.05% in extensive husbandry system had indicated 
the significant role of promoting in-door environment for 
the transmission of CCPP in the area. Moreover, 
seroprevalence of 7.97% was registered in large flock 
size group which was significantly higher than in small 
flock (0.94%) as shown in Table 1. 
 
 
DISCUSSION 
 
This study revealed that the prevalence of CCPP in and 
around DDPAC was 4.92%. This finding was higher than 
the previous report of Zerihun (2004) (1.8%). This 
variation in the prevalence of CCPP might be due to 
uncontrolled animal movement from areas where the 
disease is highly prevalent (Bekele et al., 2011). 
However, the prevalence of CCPP obtained in  this  study  
Yousuf et al.          95 
 
 
 
Table 1. Prevalence of CCPP in relation to different risk factors. 
 
Risk factors Categories No. examined No. positive Prevalence (%) Fisher’s exact test 
Age Adult 149 11 7.38 0.032 Young 95 1 1.05 
      
Sex Female 150 7 4.67 1.00 Male 94 5 5.32 
      
Climate Lowland 188 11 5.85 0.306 Midland 56 1 1.79 
      
Husbandry Semi-intensive 22 3 13.64 0.047 Extensive 222 9 4.05 
      
Flock size Large 138 11 7.97 0.014 Small 106 1 0.94 
 
 
 
was relatively lower than the results reported by Mamo 
(1993) 51.5% in East Shoa, Degeffa (1993) 66.7% in 
Yabello, Zekarias (1995) 35% in Konso, Birhanu et al. 
(2009) 32.68% in Afar and Tigray, Ketema (1996) 24% in 
Yabello, Lema (1996) 36% in Arbaminch Zuria, Eshetu et 
al. (2007) 31% in Hashim Nur export abattoir, Debre zeit, 
Mekuria (2005) 15.5% in Hammer and Benna, Matiase 
(2009) 10.88% in and around Dire Dawa and Regassa et 
al. (2010) 22.49% in Afar region. The difference in the 
prevalence of the disease may due to the type of tests 
used to evaluate the seroprevalence, where more than 
two tests may be recommended to screen out the true 
prevalence of CCPP. The variation in the agro-ecology, 
husbandry systems and sampling of sick goats may also 
impact the seroprevalence results (Regassa et al., 2010). 
In this study, the prevalence of the disease was 
significantly higher in adult than young animals. 
Significant variation among age groups was also reported 
by Eshete (2006) and Bekele et al. (2011). APHRD 
(2010) stated that age is an important factor and all ages 
can be affected. Seropositivity may be high in adult but 
mortality is higher in young animals than in adults 
(Radostits et al., 2007). 
On the other hand, significant difference was not 
recorded between sex groups in this study. This finding 
was in line with the reports of Bekele et al. (2011). This 
might be related to equal susceptibility of both sexes for 
the disease (APHRD, 2010). The disease was 
significantly higher in semi-intensive than in extensive 
husbandry system which agrees with work of Degeffa 
(1993). In endemic areas, transmission of the disease 
among animals is high when animals are in close contact 
(Gelagay et al., 2007; Radostits et al., 2007). Significant 
difference was not observed between lowland and 
midland climatic zones. This might be due to uncontrolled 
animal movement between two areas for marketing, 
watering and grazing. In contrary to this,  APHRD  (2010) 
stated that the disease is more prevalent in arid and 
semi-aid lowland of the country.  
The result obtained in this study showed that flock size 
was an important factor in the epidemiology of the 
diseases, which was also reported by Bekele et al. 
(2011). This is attributed to the fact that as flock size 
increase, the chance of contact between animals 
increase which enhance chance of acquiring the 
infection. Being a contagious infection, the chances of 
spread of CCPP was maximum in large flock where the 
husbandry practices were not efficiently available and the 
individual animal care was not appropriately possible. 
From this study, it is possible to conclude that CCPP in 
DDPAC is still prevalent which may be a potential risk for 
future outbreaks since among the reactors, there may be 
apparently healthy goats. Age, flock size and husbandry 
system may also be considered as risk factors for the 
occurrence of CCPP in goats. Further epidemiological 
studies are needed. In line with this, the control and 
preventive strategies should be designed and 
implemented. 
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Abstract: A cross-sectional study was conducted to determine the prevalence and risk factors associated with
Ovine gastrointestinal (GI) helminthes parasitism in and around Gondar town, northwestern Ethiopia
commencing September 2011 to January 2012. A total of 406 sheep faecal samples were collected and examined
using standard floatation and sedimentation techniques for the detection of GI helminthes eggs/larvae. Of
these, 240 (59.11%) were positive for gastrointestinal helminth infections. Nematodes were the predominant
153(37.68%) helminthes followed by cestodes 17(4.18%) and trematodes 6(1.47%). Strongyles, Moniezia spp.,
Trichuris spp. and Dictyocaulus filarial (D. filaria) were the most abundant helminthes. Cases of single and
multiple infection prevalence were observed. Most of the samples were found with single infection 176(43.35%)
than multiple 64(15.76%) infection prevalence. The infection rate of helminthes parasites among age groups was
not statistically significant ( = 0.424; P > 0.05). Similarly, statistically significant variation in helminthes2
prevalence ( = 2.079; P > 0.05) was not observed between male and female sheep. Keeping in view of the2
current study results, control measures for gastrointestinal parasites should be undertaken to reduce the
intensity of the parasitic infection.
Key words: Coprology  GI-Helminthes  Prevalence  Gondar Town  Ethiopia
INTRODUCTION range of agro-ecological factors suitable for diversified
Ethiopia has the largest livestock inventories in by gastrointestinal parasites in a variety of ways; they
Africa, including more than 38,749,320 cattle, 18,075,580 cause losses through lowered fertility, reduced work
sheep, 14, 858,650 goats, 456,910 camels, 5,765,170 capacity, involuntary culling, a reduction in food intake
equines and 30,868,540 chickens with livestock ownership and lower weight gains, lower milk production, treatment
currently contributing to the livelihoods of an estimated costs and mortality in heavily parasitized animals [3].
80% of the rural population [1]. However, the full Urban and Peri-urban livestock keeping has been hailed
exploitation of these huge resources was hindered due to as a source of livelihood by some households in cities
a combination of factors such as poor genetic potential of around the world [4].
animals, traditional system of husbandry and management Different works have been conducted in the
as well as the presence of numerous diseases [2]. prevalence of gastro-intestinal helminthes (GI helminthes)
Small ruminants under intensive and extensive in sheep in different parts of the country [5-7]. However,
production systems are extremely susceptible to the there is limited information or report about the prevalence
effects of wide range of helminth endo-parasites. of GI-helminthes parasites of sheep in the study area.
Gastrointestinal parasite infections are a world-wide Therefore, the objectives of the current study were to
problem for both small- and large-scale farmers, but their determine the prevalence of GI helminthes in sheep and to
impact is greater in sub-Saharan Africa in general and evaluate the influence of the associated risk factors on the
Ethiopia in particular due to the availability of a wide prevalence GI helminthes in sheep in Gondar town.
hosts and parasite species. Economic losses are caused
2 exp exp
2
1.96 p (1-p )n = 
d
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MATERIALS AND METHODS plastic gloves, put into sample vials, labeled and soon
Study Area: The study was conducted in and around Medicine, Parasitology laboratory. The samples were
Gondar town; North Gondar Zone; Amhara, region, examined on the day of collection or stored in a
northwest Ethiopia from September to December 2011. refrigerator at 4°C until processing. The floatation in
Gondar town is located on 35°7' N and 13°8' E and lies at saturated NaCl solution and sedimentation methods was
an  altitude  of  2,200  meter  above sea level. It is found employed to concentrate the helminthes eggs/larvae in
750 km north of Addis Ababa. The area receives mean the faeces [10]. Identification of helminthes eggs/larvae
annual rain fall of 1,172 mm mainly in rainy season with was made on the basis of their morphological
average temperature of 19.7°C [8]. characteristics using keys given by Soulsby [11] under
Study Animals: The sheep of local indigenous breeds differences were used to distinguish Fasciola and
which were presented to Gondar town Veterinary Clinic Paramphistomum species eggs.
and Gondar University Veterinary Clinic for clinical
purposes and from various small holders in Gondar town. Data Analysis: Data was entered into Ms Excel  2003 and
The sampled sheep were stratified by sex and age. analysis was conducted using SPSS 17.0. Descriptive
Animals aged up to one year was classified as young statistics were calculated and presented as tables. The
stock (lamb) whiles those above two years were association between the independent factors (age and
categorized adults based on owners’ response and sex) and the prevalence of the various parasites were
observations during sampling. evaluated using Chi-square ( ). In all the analysis,
Study Design and Sample Size Determination: A cross significance.
sectional study design was used to determine the
prevalence of ovine GI helminthes parasites during the RESULT
study period. Simple random sampling method was used
to select each study animal. The sample size was A total of 406 sheep were examined, of which
determined  based  on  the expected prevalence of 50% 240(59.11%) were diagnosed as harboring nematodes,
and absolute desired precision of 5% at confidence level cestodes and trematodes according to the egg structure
of 95% according to the methods provided by Thrusfield at varying levels and as single and mixed infections.
[9]. Nematodes were the predominantly occurring (n=153)
(n=6). When they are compared among the different
where the highest (41.62%) followed by Moniezia spp. (11.82%).
n = Require sampling size Infections  with  Nematodirus  spp  and  Ascaris  spp.
pexp = Expected prevalence were  rarely  seen.  Cases  of  single  and multiple
d = Desired absolute precision infections (infection with endoparasites of different
Since there was no similar study done previously on with single infection (43.34%) prevalence than multiple
the study area, the expected prevalence was taken as 50%. (15.76%) infections. Of these, concurrent infections by
Therefore, using 50% expected prevalence and 5% Strongyles + Moniezia had the highest prevalence
absolute  precision  at 95% confidence interval, the (34.37%) while the lowest was formed among many others
number of animals needed in this study were calculated to (1.56%).
be 384. But to increase the precision 406 sheep were No significant difference (P>0.05) was  observed  in
examined. GI helminth prevalence between male (62.75%) and female
Sample Collection and Examination Procedures: A total significant association (P>0.05) among different age
of 406 fecal samples were collected per-rectum using groups (Table 2).
brought to University of Gondar, Faculty of Veterinary
x10 microscope objective. The morphological and color
®
2
confidence level was held at 95% and p<0.05 was set for
helminthes followed by cestodes (n=17) and trematodes
genera, the prevalence of strongyles were recorded to be
genus) were observed. Most of the samples were found
(55.71%) animals. Likewise, the prevalence did not show
Advan. Biol. Res., 6 (5): 191-195, 2012
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Table 1: Prevalence of GI helminthes and mixed infections in sheep
Parasite Spp No. of positives Prevalence (%)
Strongyles 112 27.58
Trichuris 12 2.95
Strongyloides 13 3.20
Nematodirus 2 0.49
Neoascaris vitulorum 3 0.74
D. filaria 11 2.70
Moniezia spp 17 4.18
Fasciola spp 6 1.47
Mixed infections 64 15.76
Table 2: Prevalence of GI helminthes parasites based on sex and age in sheep
Risk factors No. of animals examined No. of positives Prevalence (%) P-value2
Sex
Male 196 123 62.75 2.079 0.149
Female 210 117 55.71
Total 406 240 59.11
Age
Young 206 125 60.67 0.424 0.515
Adult 200 115 57.5
Total 406 240 59.11
DISCUSSION In another study in Kelala district of northern Ethiopia,
The result of the present study clearly demonstrates infected with two or more species [17]. In some areas, the
that  helminth  infections  are  highly  prevalent in sheep prevalence of mixed infection is exceptionally high; 90.0%
of the study area. The higher prevalence of parasites of [18].
this study (59.11%) could be due to the fact that sheep Nematodes were the predominant (37.68%)
could have frequent exposure to the same communal helminthes followed by cestodes (4.18%) and trematodes
grazing  land  that   causes  contamination  of  pasture. (1.47%).  Strongyles,  Moniezia  spp., Trichuris spp. and
This finding agrees with the results of other researchers D. filaria were the most abundant helminthes. The high
[5, 6, 12] in eastern part of Ethiopia (95.6%), southwestern level of multiple infections may be due to the inefficient
Kenya (80.0%) and Awi Zone of Ethiopia (58.18%) methods of control including low attention given to the
respectively. Furthermore, comparatively lower prevalence subclinical forms, coupled with the prevailing chronic
was reported by Shimelis et al. [7] and Regassa et al. [13] nutritional stress and suitability of the climate for survival
in North Gondar of Ethiopia (46.07%) and Western Oromia and proliferation of the parasites [16].
(50.2%) respectively. The present study revealed that sex and age of the
The species of helminthes recovered during this sheep did not show significant association with the
study were also reported by Abebe and Esayas [5], prevalence of the parasites. The absence of association
Nigatu [6], Shimelis et al. [7], Maichomo et al. [12] and between sex and prevalence agrees with that of Nigatu [6].
Waruiru et al. [14]. Mixed infections with more than one This indicates that male and female sheep have equal
parasite  are  common  (15.76%)  in  the  current study. chance of infection if they are exposed to the same
This  report  is  agreed  with  the  report of Ayalew [15] contaminated communal grazing pasture. However, the
who  showed  71%  of  sheep  in  Kembebit  district, findings of Kuchai et al. [19] showed that females were
North-West Shoa, harbor one or more species of more infected  than their counterparts. This difference
helminths, strongylids or strongyloids being the may  be  due to the physiological peculiarities of the
predominant group. According to Biffa et al. [16], 57.3% female animals, which usually constitute stress factors
of  cases  were  due  to  two helminth species, 33.8% due during the study period thus, reducing their immunity to
to  three  species  and  8.9% due to four or more species. infections.
28.6% of the sheep population studied was reported to be
Advan. Biol. Res., 6 (5): 191-195, 2012
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The study showed that the prevalence of 3. Lebbie, S.H.B., B. Rey and E.K. Irungu, 1994. Small
gastrointestinal helminthes between different age groups ruminant research and development in Africa.
is not statistically significant. This result disagrees with Proceedings  of  the second biennial conference of
reports of Nigatu [6] and Nganga et al. [20] where there the African small ruminant research network. ILCA,
was a higher prevalence of infection in younger animals pp: 1-5.
as compared to adult ones. It may be due to the fact that 4. Mireri, C., P. Atekyereza, A. Kyessi and N. Mushi,
adult animals were stressed due to different reasons such 2007.  Environmental  risks  of  urban  agriculture in
as malnutrition and draught which lead to reduced the  Lake  Victoria  drainage  basin:  A  case of
immunity during the study period. Kisumu municipality, Kenya. Habitat International,
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Abstract: A study was carried out from Sept. 2010-June 2011 to identify the tick species (Ixodidae) found on cattle 
and their seasonal population dynamics and body distribution in Chilga district, northwestern Ethiopia. From the 
total 922 adult ticks collected, eight species from four different genera were identified. Amblyomm variegatum was 
the most abundant tick species encountered (51.19%) followed by R. evertsi evertsi (18.22%) with A. lepidum 
(1.95%) being the least abundant. Months significantly (p<0.05) affected ticks infestation rate in cattle. The smallest 
number of ticks per cattle was observed during the driest month (February) (16.70%), whereas the highest was 
recorded in the wettest month (June) (34.27%). A. variegatum and R.e. evertsi were abundant throughout the study 
period with a peak during June. Ticks were widely distributed in different parts of the host body such as ear, neck, 
tail, mammary gland, udder, groin and anal area region of which udder, dewlap, anal area and tail regions were the 
most infested parts of the body and face and neck were the least. Any strategy intended to mitigate problems of tick 
infestation of cattle in this area should take into account the identified tick species and their season of abundance. 
 
Keywords: Cattle, chilga, Ethiopia, hard tick, predilection site, season 
 
INTRODUCTION 
 
Ticks are obligate, blood-feeding ectoparasites of 
vertebrates (particularly mammals and birds) (Wall and 
Shearer, 2008) belonging to the class Arachnida, Order 
Acari. Ticks are responsible for severe losses caused 
either by the effect of blood loss, tick worry, damage to 
hides and skins and the injection of toxins or through 
mortality and morbidity caused by the disease 
transmitted (Morel, 1989). It has been estimated that 
80% of the world’s cattle are infested with ticks 
(Minjauw and McLeod, 2003) and the production of 
over 1000 million cattle and a similar number of sheep 
around the world is affected (Estrada-Pena, 2001). De 
Castro (1997) estimated that the annual global cost 
associated with tick and tick-borne diseases in cattle to 
range between 13.9 and 18.7 billion USD. Several tick 
species are widely distributed throughout the world 
particularly in tropical and sub- tropical countries 
(FAO, 1984) and more than 60 tick species are known 
to exist in East Africa alone (Walker, 1970). In 
Ethiopia, ticks and tick-borne diseases cause 
considerable losses to the livestock economy, ranking 
third among the major parasitic diseases, after 
trypanosomosis and end parasitism (Pegram et al., 
1981). Numerous studies have been conducted on the 
ticks and tick-borne diseases of cattle in various parts of 
Ethiopia and several species of ticks belonging to genus 
Amblyomma, Boophilus, Rhipicephalus, Hyalomma and 
Haemaphysalis have been reported (Pegram et al., 
1981; Walker et al., 2007). However, current 
information on ticks infesting cattle in the study area is 
limited. Therefore, the current study aimed at 
identifying tick species and their seasonal population 
dynamics in Chilga district, northwestern Ethiopia. 
 
MATERIALS AND METHODS 
 
Study area: The study was conducted in selected sites 
of Chilga district, northwestern Ethiopia from Sept. 
2010-June 2011. The majority of the area is made up of 
a plateau of hilly highlands deeply traversed by steep 
walled river valleys. The altitude of the area ranges 
from 1050-2200 M.A.S.L. The agro-ecological zone of 
the study area includes about 78.3% midland and 21.7% 
lowland areas. The livestock population of the study 
area is comprised of 198,403 cattle, 14,854 equines, 
2,932 sheep, 38,461 goats and 305,684 poultry (Chilga 
District Agricultural and Rural Development Office, 
2009). 
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Study animals: Cattle found in the study area were the 
target animals. One hundred and sixty nine local breed 
cattle, infested with ticks, were purposively selected 
based on the accessibility and owner’s willingness to 
cooperate for this study and examined for the 
distribution and abundance of ticks. All cattle sampled 
for this study were kept under extensive management 
system. The sampled animals were not treated with any 
acaricide for all the months at the time of study. 
 
Study design and sample size determination: A study 
was conducted to identify the tick species, population 
dynamics of tick species and their predilection sites. 
The sample size was determined by assuming the 
expected prevalence of 50% tick infestation (no 
previous prevalence of cattle tick infestation in the 
study area). The desired sample size for the study was 
calculated using the 95% confidence interval and at 5% 
absolute precision (Thrusfield, 2005). Cattle were 
categorized based on location (midland and lowland). 
 
Tick collection and identification: Nine hundred 
twenty two adult hard ticks were collected from 
randomly selected infested cattle from all parts of the 
body by hand picking and smeared around the tick to 
loosen attachment of the tick from the body surface 
with ethanol and care was taken to avoid decapitulation. 
The adult ticks collected from each body regions were 
kept in a separate sample bottles containing 70% 
ethanol, labeled and then transported to Bahar-Dar 
regional veterinary laboratory. Labeling for all 
specimens included date, locality, host and site of 
attachment. Tick identification was performed based on 
identification keys adopted by Soulsby (1982) and 
Walker et al. (2007) and reference ticks which had been 
brought from Sebeta National Animal Health and 
Disease Investigation Center.  
 
Data analysis: The data collected from each study 
animal were recorded properly in a format prepared for 
this purpose. These data were uploaded into Microsoft 
Excel 2007 computer program, then data analyzed by 
SPSS version 18 and summarized by using tables. The 
differences in the relative proportions of tick species 
were analyzed by using Chi-square test, A P value less 
than 0.05 at 95% confidence interval was considered 
for significance. 
 
RESULTS 
 
Of the total 922 adult ticks collected 4 genera and 8 
species  were  identified. The ticks collected belong to 4  
Table 1: Tick genera identified in the study area 
Genus No. tick collected (%)  
Amblyoma  490 53.14 
Rhipicephalus  325 35.35 
Hyalomma 74 8.04 
Boophilus  33 3.57 
Total  922 100 
 
Table 2: Proportion and body distribution of identified tick species in 
the study area 
Tick species 
No. ticks 
collected (%) Predilection sites 
A. variegatum 472 51.19 Scrotum, brisket, belly, 
dewlap, vulva 
R.E. evertsi 168 18.22 Udder, tail, vulva, anus 
R. simus  95 10.30 Ear, tail tuft, udder, 
dewlap, brisket 
R. sanguineus  62 6.71 Ear, udder, dewlap, 
under, tail 
H.M. rufipes 44 4.77 Under, tail, anus 
B.  
decoloratus 
33 3.58 Dewlap, ear, scrotum, 
brisket, udder, flank 
H. truncatum 30 3.25 Udder, under tail, 
scrotum, anus 
A. lepidum 18 1.95 Udder, vulva, dewlap 
 
different    genera,   namely   Ambylomma,   Boophilus, 
Rhipicephalus and Hyalomma. Amblyomma (53.35%) 
was the most abundant and widely distributed genus 
followed by Rhipicephalus (35.35%) in all study sites 
and Boophilus (3.57%) was the least (Table 1). 
Ambylomma variegatum (51.19%) was the most 
abundant tick species identified in all study sites 
followed by R. evertsi-evertsi (18.22%) while A. 
lepidum (1.95%) was the least abundant tick species 
and it was collected from restricted area (Table 2). 
Ticks were widely distributed in different parts of the 
host body such as ear, neck, tail, mammary gland, 
udder, groin and anal area region of which udder, 
dewlap, anal area and tail regions were most infested 
parts of animal body and face and neck was the least. 
The most favorable predilection sites for Amblyomma 
species were the ventral body parts (udder/scrotum, 
belly brisket, dewlap). R.E. evertsi and H.M. rufipes 
had a strong predilection for smooth skin under the tail 
as  well  as  anal  area  and  vulval  areas  and  udder.  
B. decolaratus was collected mostly from dewlap, head 
and back but was also present on the rest of the body 
(Table 2).  Months significantly (p<0.05) affected ticks 
infestation rate in cattle. The density of ticks was 
recorded to be 34.27% in June (rainy season), 25.37% 
in September-October (late wet season), 23.64% in 
November-December (early dry season) and 16.70% 
in February (dry season). Amblyomma verigatum was 
the most abundant tick followed by R.E. eversi and both 
were present throughout the study period with a peak 
during June (Table 3). 
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Table 3: Monthly distribution of different tick’s species in the study area 
 Tick species identified 
----------------------------------------------------------------------------------------------------------------------------------------- 
Total Month 
A. 
variegatum R. evertsi R. simus  
R. 
sanguineus  
H. 
msuflpes 
B. 
decoloratus 
H. 
truncata 
A. 
lepidum 
Sept-Oct. (late 
wet season) 
107 
(45.73%) 
28 
(11.96%) 
73 (1.19%) 20 (8.55%) 1 (0.43%) 2 (0.85%) 3 
(1.28%) 
- 234 
Nov-Dec 
(early dry 
season) 
66 
(30.28%) 
57 
(26.15%) 
20 (9.13%) 36 
(16.51%) 
12 
(5.51%) 
3 (1.38%) 17 
(7.80%) 
7 
(3.21%) 
218 
February (dry 
season)  
66 44 - 6 17 - 10 11 154 
June (wet 
season)  
233 39 2 - 14 28 - - 316 
 
DISCUSSION 
 
The current study revealed that the major genera of 
ticks infesting cattle in Chilga district of belong to 
Amblyomma rhipicephalus, Hyalomma and Boophilus 
in order of predominance. Reports of similar 
composition for majority of these species were 
indicated by previous studies (Sileshi et al., 2007; 
Abebe et al., 2010). In the present study, the identified 
species  of  ticks  were  A.  variegatum, A. lepidum, 
R.E.  evertsi,  R.  simus,  R. sanguineus, H.M. rufipes, 
H. truncatum and B. decoloratus. A. variegatum was 
the most abundant tick species (51.19%) and similar 
results had been reported by Assefa (2004) and 
Tessema et al. (2010) in different parts of Ethiopia. 
Amblyomma. variegatum is the most widely distributed 
cattle tick in Ethiopia and has a great economic 
importance, because it is an efficient vector of Cowdria 
ruminatum, the organism causing cowdrosis or heart 
water  in cattle (Morel, 1980; Pegram et al., 1981).  
R.E. evertsi (18.22%) was the second most abundant 
and widely distributed tick species in the area. This is in 
agreement with Tessema et al. (2010) in Assela. Morel 
(1980)  affirmed  that  the  native   distribution   of   
R.E. evertsi in Ethiopia seems to be connected with 
middle height dry savannas and steppes in association 
with Zebra and ruminant and it is widely distributed 
throughout Ethiopia. This tick species shows no 
apparent preference for particular altitude, rainfall 
zones or seasons Pegram et al. (1981). R.E. evertsi 
appears to occupy a wide range of climatic and 
ecological conditions (Morel, 1980). In this survey in 
order of abundance it is just second to A. variegatum. 
This tick was constantly present throughout all 
collection dates except September and October where 
few collections were undertaken. 
In the whole of Ethiopia, Pegram et al. (1981) 
found A. lepidum throughout the 500-2000 m altitude 
zone and the 250-1000 mm rainfall zone and rare in 
wetter areas. Morel (1980) regards this species as not 
abundant but common overlapping with A. gemma in 
the wettest habitat and with A. variegatum in the driest 
habitat.  In previous records H.M. rufipes has been 
found in low population densities throughout Ethiopia 
between 500-3500 m altitudes except in some areas 
(Western Ethiopia), which have a wet climate most of 
the year (Pegram et al., 1981). Warm moderately dry 
lowlands are its preferred habitat (De castro, 1997). In 
this survey H.M. rufipes was found in most localities of 
the study areas. In all study months this species was 
present almost in similar numbers. Ticks were widely 
distributed in different parts of the host body such as 
ear, neck, tail, mammary gland, udder, groin and anal 
area region of which udder, dewlap, anal area and tail 
regions were most infested parts of animal body and 
face and neck was the least. L’Hostis et al. (1994) 
reported that attachment sites were the axilla, 
udder/groin, neck, dewlap and flank. Kabir et al. (2011) 
reported that ticks were distributed in different parts of 
the host body such as ear, base of the horn, neck, tail, 
ventral abdomen, mammary gland, udder, groin and 
anal area region. A verity of factors such as host 
density, interaction between tick species, time and 
season and inaccessibility for grooming determine the 
attachment site of ticks (Gebre et al., 2001). 
Months significantly (p<0.05) affected ticks 
infestation rate in cattle. Maximum infestation 
(34.27%) was recorded in June (rainy season), 25.37% 
in September-October (late wet season), 23.64% in 
November-December (early dry season) and 16.70% 
in February (dry season). This explains the association 
of an enhanced tick’s activity with increased hotness 
and dampness of the environment. Stuti-Vatsya et al. 
(2008) reported that the animals were infested with 
ticks throughout the year, with maximum infestation 
during the rainy season then during summer and the 
least during winter. Khan (1996) and Das (1994) 
reported a similar trend for tick’s activity in which tick 
infestation was influenced by temperature and 
humidity. Generally tick population remains low during 
drought (Urquhart, 1996). Differences in the relative 
abundance of the tick species might be attributed to the 
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ecological variations between areas. The most 
important ecological factors influencing the occurrence 
of ticks in a biotope include temperature and relative 
humidity (Morel, 1989). Even if the same factor affects 
the survival of all tick species to varying degrees, each 
species has its particular threshold temperature and 
moisture below those diapauses occurs in all in-stars. 
Obviously, field development periods will vary 
according to the temperature (FAO, 1984; Morel, 
1989). 
 
CONCLUSION 
 
It is well known that ticks cause severe economic 
losses either by transmitting a variety of diseases or by 
their evident damage to hides and skins. The result of 
this survey indicates that economically important ticks 
are widespread throughout the study areas and their 
presence in abundance is alerting. In order to minimize 
losses attributed to ticks and tick borne disease cost 
effective control strategy should be designed.  
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Abstract
A cross sectional study was conducted from October 2010 to March 2011 to assess the prevalence, cyst viability, organ 
distribution and financial losses of bovine hydatidosis in cattle slaughtered at Dessie municipal abattoir. Postmortem 
inspection, cyst characterization and financial loss estimations were conducted. Out of 610 inspected cattle, 83 (13.61%) 
were harbouring a single or multiple hydatid cysts. Significantly (P<0.05) higher infection rate was observed in poor 
(22.89%) than medium (12.99%) and good (10.40%) body condition scorings but significant variation (P>0.05) was not 
observed in different age groups. Anatomically, the cysts were distributed 68.67% in the lung, 14.46% in the liver, 6.02% in 
the kidneys, 1.2% in the heart and 9.64% were found both in the lung and liver. Of the total examined cysts (195) for fertility 
and viability, 27 (13.85%) were fertile, 44 (22.56%) were calcified, 124 (63.59%) were sterile. The rate of cyst calcification 
was higher in the liver (78.14%) than other organs whilst the fertility percentage was higher in the lung (14.65%). Of the total 
27 fertile cysts subjected to viability test, 13 (6.67%) were viable. Size assessment made on 195 cysts indicated that 153 
(78.46%) were small, 41 (21.03%) were medium and one (0.51%) were large sized cysts. In the present study, the total annual 
economic loss from organ condemnation and carcass weight loss due to hydatidosis was estimated as 681,333.87 Ethiopian 
birr which is about 39157.12 United States dollar per annum based on the local market prices in the study period. The result of 
this study revealed that hydatidosis is an economically important disease of cattle which necessitates designing of appropriate 
strategies for its control.
Keywords: Hydatid cyst; Hydatidosis; Economic loss; Prevalence; Cattle; Ethiopia.
Introduction The adult parasite produces eggs that come with faeces 
and contaminate the pasture. The intermediate hosts, Hydatidosis, caused by the larval stages of a tiny commonly herbivores ingest the egg while grazing and tapeworm Echinococcus granulosus, is a serious then hydatid cysts develop in their body. Human 
problem for both livestock and public health in many beings suffer from the disease if exposed to the egg 
part of the world. In livestock industry, it inflicts accidentally or consumed with contaminated green 
enormous economic losses due to condemnation of food or water (Hendrix and Robinson, 2006). The 
edible organs and lowering the quality and quantity of definitive host is infected by ingestion of infected 
meat, milk and wool production (Craig et al., 2007; offals of herbivores. The infection rate to dogs is 
Fromsa and Jobre, 2011). In human, the cyst can reside directly proportional to the fertility of cysts (Urquhart 
and grow in liver, lung and other visceral organs. The et al., 2003). So cyst characterization is important to 
pathogenecity of hydatidosis depends on the extent assess the infectivity of the parasite.
and severity of infection and the organ on which it is Hydatidosis is one of the major causes of organ 
condemnation in most Ethiopian abattoirs and situated. Occasional rupture of hydatid cysts often 
a,b,cleads to sudden death due to anaphylaxis, haemorrhage slaughter houses (Kebede et al., 2009 ; Tolosa et al., 
2009; Getaw et al., 2010; Fromsa and Jobre, 2011) and and metastasis (White et al., 2004; Getaw et al., 2010).
leads to huge economic losses. Human cases of The parasite spends most of its adult life in the 
hydatidosis are frequently reported from different intestine of the definitive host, particularly in dogs. 
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corner of the country (Biluts et al., 2006; Kebede et al., and Habel, 1989) as animals less than three years old 
d were not slaughtered during the study period. Simple 2009 ) and the disease is much more common in the 
rural areas of Ethiopia where dogs and domestic random sampling was followed to select animals for 
animals live in a very close association (Fromsa and sampling in the abattoir.
Jobre, 2011). Despite these, the status of hydatidosis in 
Study design and Methodology: A cross sectional livestock and the economic impact of the parasite were study on cattle hydatidosis was conducted at Dessie not studied so far in and around Dessie. Therefore, the municipal abattoir. Postmortem inspection, cyst objectives of this study were to determine the characterization and financial loss estimation were prevalence, cyst viability and organ distribution of carried out.bovine hydatidosis and to estimate the financial losses 
due to the disease in the area. Postmortem inspection: Postmortem examination 
was conducted thorough visual inspection, palpation Materials and Methods and systemic incision of each visceral organ 
Study Area: The study was conducted from October particularly the lung, kidney, liver, spleen, and heart 
2010 to March 2011 at Dessie municipal abattoir, (Getaw et al., 2010). The infected organs from each 
Northeast Ethiopia. Dessie town is situated at the positive animal were collected; the total number of 
North-east part of Ethiopia at a distance of about 400 hydatid cysts were counted per infected organ and 
km away from the capital (Addis Ababa), located at recorded.
0 011 08' North latitude and 39 38' East longitude and has 
Cyst characterization: Individual cyst was grossly an elevation of 2600 meter above sea level. The area examined for any evidence of degeneration and gets 1936 to 1070 mm Hg rainfall annually. The mean 
calcification. cysts size measurement, cyst counting, monthly minimum and maximum temperatures were 
0 0 cyst fertility and viability determination was also 12.37 C and 26.27 C, respectively. The livestock 
conducted. The size of the diameter of hydatid cyst population of the area comprises of 18,724 cattle, 
was measured and classified as large (diameter 22,248 sheep, 2572 goats, 1879 horses, 833 mules, 
>10cm), medium (5 - 10cm) and small (diameter < 3762 donkeys and 37,557 heads of chickens (DFEDB, a5cm) (Oostburg et al., 2000; Kebede et al., 2009 ). The 2007).
volume of hydatid fluid was measured and classified 
Study Animals: The study animals were local zebu as high (volume >20ml), medium (volume between 6 - 
cattle (Bos indicus) brought to the abattoir for 20ml) and low (volume <6ml). The collected cysts 
slaughter from districts around the town (Tewuledere, were carefully incised and examined for protoscolices, 
Tenta, Dessie Zuria and Kutaber). All slaughtered which looks like white dots on the germinal 
animals were male. Extensive system is dominant epithelium, in hydatid fluid so as to classify cysts as 
husbandry practice in the area in which animals are fertile or infertile. The infertile cysts were further 
allowed to graze freely and housed in poorly classified as sterile (fluid filled cysts without any 
aconstructed barn at night. protoscolices) or calcified (Kebede et al., 2009 ). 
Fertile cysts were further subjected to viability test. A Sample size and Sampling Methods: The total 
segment containing protoscolices was placed on the number of cattle required for sampling was calculated 
microscope glass slide and covers with cover slip and based on the formula given by Thrusfield (2005). 
observed for amoeboid like peristaltic movement with Since there was no information about the prevalence 
(40x) objective. For clear vision, a drop of 0.1% of the disease in the area, 50% prevalence was taken to 
aqueous eosin solution was added to equal volume of calculate the sample size with 5% absolute precision. 
protoscolices in hydatid fluid on microscope slide So the calculated sample size was 384 cattle however, 
with the principle that viable protoscolices should to increase the accuracy, the sample was increased to 
completely or partially exclude the dye while the dead 610. During ante-mortem inspection, each animal was 
ones take it up (Dalimi et al., 2002).given an identification number. The age, sex and body 
condition of each individual animal was assessed and Economic loss assessment: An attempt was made 
recorded. Based on the body condition, animals were to estimate the annual economic losses from 
grouped as poor, medium and good (Nicolson and hydatidosis in cattle taking into account losses from 
Butterowrth, 1986). Animal's age was categorized into cost of organ condemnation and from carcass weight. 
adult (3 to 5 years) and old (>5 years) based on the The retail market price of average size offal (lung, 
owners information and dental eruption (De Lahunta liver, kidney, heart and spleen) and the cost of one kg 
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Organ distribution and cysts Evaluation beef were obtained from information gathered from 
Organ distribution: The postmortem inspection local butchers. Annual economic loss due to organ 
revealed that different organs were affected with condemnation was determined by considering annual 
hydatid cyst(s). The highest proportions of hydatid slaughter rate of cattle and prevalence of hydatidosis 
cyst were recorded in the lungs (68.67%) followed by per organ and an estimated 5 % carcass weight loss 
liver (14.46%), kidney (6.02%), heart (1.2%), spleen (Getaw et al., 2010) was considered. Average carcass 
whereas 9.64% were found both in the lung and liver weight of Ethiopian local breed cattle is estimated as 
(Table 2).108 kg (Negassa et al., 2010). The total economic loss 
was calculated as the summation of cost of offal Number and Viability test: Both single and multiple 
condemned plus the cost of carcass weight losses infections of organs were recorded. Out of the total d(Kebede et al., 2009 ; Getaw et al., 2010). cattle (83) harbouring hydatid cyst, 75 (%) were 
involving a single organ whereas the remaining 8 (%) Data analysis: Data were collected and recorded in 
had multiple organ involvement. A maximum of 20 Microsoft excel spread sheet and the prevalence of 
cysts were encountered from a single lung of cattle and hydatid cyst was calculated by dividing the number of 
totally 195 cysts were counted and evaluated. Of these hydatid positive animals with the total number of 
cysts, 27 (13.85%) were fertile and contained animals examined. The associations of risk factors 
protoscolices whereas the remaining 124 (63.6%) and with the disease were assessed using Pearson's chi 
44 (22.6%) were sterile and calcified cysts, respectively. square. All statistical analyses were done using SPSS 
Of the fertile cysts (27), 13 (6.7%) were viable while version 17 (SPSS, 2008). Probability (P) value less 
than 0.05 was set as statistically significant in all cases. 14 (7.18%) were non-viable. More fertile (14.65%) 
and sterile (73.25%) cysts were observed in lungs. The Result rate of cyst calcification was higher in the liver 
Prevalence of hydatidosis: Of the total 610 animals (78.14%) than in the other organs (Table 3).
inspected, 83 (13.61%) animals were positive for 
Cyst size and volume: Out of the 195 recorded bovine hydatidosis. The infection rate was 22.89% in hydatid cysts, 153 (78.46%) were small, 41 (21.03%) poor, 12.99% in medium and 10.40% in good medium and one (0.51%) large in size while 62 conditioned animals. The prevalence was statistically (31.79%) were low, 72 (36.92%) medium and 7 significant (P< 0.05) among different body condition (3.59%) large in volume (Table 4).scores. The prevalence was 12.42% and 18.92% in 
adult and old animals, respectively, but there was no Financial losses: The economic loss due to 
statistically significant (P>0.05) difference between hydatidosis was the summation of the loss due to 
age groups (Table 1). carcass weight and the loss due to organ condemnation 
Therefore, the estimated economic loss in cattle Table-2: Proportion of organ infected with 
slaughtered at Dessie municipal abattoir due to hydatid cyst.
hydatidosis was estimated to be 681,333.87 Ethiopian No Organ inspected Number of Percent (%)
birr (ETB) (equivalent of 39,157.12 US dollar).cases
1 Lung 57 68.67 Discussion
2 Liver 12 14.46
3 Kidney 5 6.02 The present cross sectional study which was 
4 Heart 1 1.20 conducted at Dessie municipal abattoir to assess the 5 Lung and Liver 8 9.64
prevalence of bovine hydatidosis, indicated that the Total 83
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Table-1. Prevalence of hydatidosis based on age and body condition score of animals
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prevalence of 13.61% which agrees with the findings cyst infection. Polydorous (1981) explained that in 
a moderate to severe infection the parasite may cause of Kebede et al. (2009 ) 16% in Wolaita Sodo town and 
b retarded performance and growth, reduced quality and Kebede et al. (2009 ) 15.2% in Birre-Sheleko and 
yield of meat and milk as well as live weight loss and Dangila abattoirs. 
estimated a 5 and 16% weight loss in Yugoslavia and However, the present study disagree with reports 
e Bulgaria, respectively.of Kebede et al. (2009 ) 34.05% in Bahir Dar town and 
In this study, it had been found that hydatid cyst Tolosa et al. (2009) 31.44% in Jimma town. Jobre et 
occur predominantly in lungs and liver. Immature al. (1996) studied hydatidosis in three selected regions 
parasites have no selective affinity for any particular of Ethiopia and reported the prevalence of 46 % in 
organ, and location of hydatid cyst in animal is medium, 24 % in high and 25 % low altitude zones. As 
controlled by filtering action of capillaries. This could high as 68% prevalence was also reported in sheep by 
be due to the fact that lungs and liver possesses the first Sissay et al. (2008). A possible reason for the 
great capillaries sites encountered by the migrating difference in the prevalence of hydatidosis might be 
Echinococcus onchosphere (hexacanth embryo) due to the contact between large numbers of stray dogs 
which adopt the portal vein route and primarily with the herd of cattle. Dogs, which are the primary 
negotiate hepatic and pulmonary filtering system factor for the disease transmission, are used as guards 
sequentially before any other peripheral organ is for herds and are routinely fed with uncooked offal 
involved, but onchosphers which traverse these will which deemed unfit for human consumption (Getaw et 
reach the systemic circulation and hydatid have been al., 2010). The other possible reason for the variation 
found in many organs and tissues (Urquhart et al., in prevalence rate in different countries and regions a2003; Kebede et al., 2009 ; Getaw et al 2010). Lungs may be attributed mainly to strain difference of E. 
were more infected than liver, probably due to the granulosus that exist in different geographical 
presence of greater capillary beds in the lungs than situation. Moreover, other factors like difference in 
liver.culture and social activities in different regions may 
a From single to 20 cysts were encountered from a contribute to these variations (Kebede et al., 2009 ).
single lung of cattle. Such variations in cyst abundance In this study, an attempt was made to assess the 
are mainly due to the spatial distribution and the relationship between body condition score and cyst 
infectivity of E. granulosus eggs and the susceptibility infection. The result indicated that there was a 
and defence capability of the host (Kebede et al., significant difference (P<0.05) in rate of infection 
a2009 ). The cyst count is highest in lung followed by among different the body condition scores. Animals 
liver, kidney and heart. Lungs harboured higher having poor body condition were found to have high 
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Organ Total                                 Fertility Test             Viability Test
Cyst      Fertile Sterile Calcified Viable Non-Viable
Count n % n % n % n % n %
Lung 157 23 14.65 115 73.25 19 12.1 11 7 12 7.64
Liver 32 2 6.25 5 15.63 25 78.13 1 3.12 1 3.12
Kidney 5 1 20 4 80.00 0 --- 0 --- 1 20
Heart 1 1 100 0 --- 0 --- 1 100 0 0
Total 195 27 13.85 124 63.59 44 22.56 13 6.67 14 7.18
Table-3: cyst fertility and viability in different organs
n=number, %=percentage
Organ Cyst                                 Cyst size Cyst volume
Count   Small   Medium Large     Low Medium High
n % n % n % n % n % n %
Lung 157 126 80.25 30 19.1 1 0.63 55 35.03 65 41.4 7 4.46
Liver 32 25 78.1 7 21.88 0 6 18.75 2 6.25 0 0
Kidney 5 1 20 4 80 0 1 20 4 80 0 0
Heart 1 1 100 0 0 0 1 100 0 0
Total 195 153 78.46 41 21.03 1 0.51 62 31.79 72 36.92 7 3.59
Table-4: cyst fertility and viability in different organs
n=number, %=percentage
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number of medium and large sized cysts than liver. Conclusion
Larger size of cysts in the lungs may be due to In conclusion, hydatidosis is prevalent and causes relatively softer constancy (Getaw et al., 2010). considerable economic loss in livestock production in Higher numbers of small sized and calcified cysts and around Dessie. Therefore, proper meat inspection were found in liver and this could be due to the and disposal of condemned organs are essential to reticulo-endothelial and connective tissue reaction of reduce the financial losses and safeguard the public. In athe organ (Kebede et al., 2009 ). The liver infection addition to this, the construction of well equipped 
may be a reflection of the route of parasite entry and abattoirs and enhancement of awareness of people 
seems to support the hypotheses of hepatic portal about the economic and public health importance of 
distribution of the onchosphere leading to the liver the disease are also crucial. 
infection. Out of 195 hydatid cysts 153 (78.46%), 41 
Acknowledgements(21.03%) and one (0.51%) were small, medium and 
large, respectively. The higher proportion of small cyst Authors would like to thank abattoir workers and 
may indicate late infection of the animals as a result of owners of the slaughtered animals; since without their 
heavy rainfall and continuous grazing in the past willingness and cooperation, the research couldn't be 
raining season or due to immunological response of conducted and fruitful.
the hosts which might preclude expansion of cyst size. 
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